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This handbook has been prepared for writers and reviewers of
environmental impact statements (EIS) in the State of Illinois to

help fill the need for basic introductory materials on how to write

4 impact statements.

"It provides suggestions and should serVe as a reference for

content, organization, and format of presentation. It is par-
ticularly aimed at the reviewing activities of the task force of
the Natural Resources Development Board charged with reviewing

statements for the state, and at staff in state agencies who are

writing statements, reviewing statements from other agencies, or

Contracting to have statements written. The examples used and the
ideas developed are designed to be particularly relevant to impact

statements for projects of significant concern at the state,' rather

than local or federal levels; these include reservoirs, streamii

channelization, highway links, mining operations, and public facility

location.

The handbook is organized in four distinct sections which may
in tote be viewed as a brief introductory instruction manual. Each

of the sections, and in particular Chapter III, also stands alone
as a reference source. First, in Chapter I, an organization is sug-

gested for the writing of impact statements. It is based on section

]02(C) of the National Environmental Policy Act, but does not adhere

exactly to the outline provided in the act and therefore yields a
more readable, less redundant EIS. Second, in Chapter II, environ-

mental impact assessment methods and their application, including

reference information on checklists, analytical frameworks, and

evaluation, are reviewed. Third, in Chapter III, a set of examples

illustrating successful and unsuccessful attempts to fulfill the

requirements of the act is given so as to illustrate interpretations,

organization, and content. Finally, in Chapter IV, a listing of
Ll important sources of information concerning environmental effects

for the State of Illinois is provided.

iii-
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To the discomfort of many writers and reviewers of Environmental

Impact Statements (EIS), section 102(C) of the National Environmental

Policy Act (NEPA) has long been viewed as a verbatim model for the struc-

turing oý Environmental Impact Statements.

(C) include in every recommendation or report oh proposals
for legislation and other major Federal actions significantly

L affecting the quality of the human environment, a detailed
statement by the responsible officials on--

(i) the environmental impact of the proposed action,
(ii) any adverse environmental effects which cannot be

avoided should the proposal be implemented,
(iii) alternatives to the proposed action,
(iv) the relationship between local short-term uses of

man's environment and the maintenance and enhance-
ment of the long-term productivity, and

(v) any irreversible and irretrievable commitments of
resources which would be involved in the proposed
actions should it be implemented.

Prior to making any detailed statement, the responsible Federal
official shall consult with and obtain comments of any Federal
agency which has jurisdiction by law or special expertise with
respect to any environmental impact involved. Copies of such
statements and the comments and views of the appropriate State,
and local agencies, which are authorized to develop and enforce
environmental standards, shall be made available to the President,
the Council on Environmental Quality and to the public as pro-
vided by section 552 of title 5, United States Code, and shall
accompany the proposal through the existing agency review process.

Due to the wide range of application for which section 102(C) is intended,

problems of definition have been left to the individual agencies. As a

result of shoestring budgets, a lack of precedents, and staffing problems, con-

crete guidelines for the writer of EIS have appeared very slowly. Accordingly,
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statements are often vague and repetitive, and lack clarity and structure

essential for effective review.

The original intent of NEPA's 102(C) was to indicate the types of
questions which were to be answered through the use of scientific data,

not to provide a statement outline. The hope was to point out the prob-

ability of gross environmental damage before it occurred in order to.

prevent such ecological disasters as the dispersal of DDT into all facets t
of the food chain.

Section 102(C) has five subsections, each implied to be of equal

significance. Figure I describes the present interpretation of 102(C)

as an outline for an EIS. This is also suggestive of the typical table
of contents of most EIS. The most obvious problem is the lack of con-

tinuity. For example, the discussion of future impacts is abruptly inter-

rupted by the consideration of alternatives. One has to reflect back

to the present condition in order to evaluate the alternatives. The dis-

cussion of alternatives comes between the discussion of unavoidable impacts

and the discussion of related aspects of future conditions. The result is

a confused reader unable to integrate the segmented facts in order to make

an independent decision.

It is apparent that a new organizational structure is needed. A

closer look at the five subsections of 102(C) and a comparison of the

interpretations given them by different agencies should help to make
clearer the basis for a reorganization.

Sub-section (i) of 102(C) requires a statement of "the environmental

impact of the proposed action." Note, for instance, the interpretations
given to this sub-section in the Council on Environmental Quality (CEQ)
Guidelines of April 23, 1971, and the Environmental Protection Agency

(EPA) Guidelines of Region X.

*t
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TYPICAL OUTLINE FOR CURRENT EIS

S,.}DESCRIBE PRESENT

] ~CONDITIONS-

':; 'I IDESCRIBE PROPOSED

, • ACTION

DESCRIBE PROBABLE
See 102c, i

IMPACT

DESCRIBE UNAVOILABLE•, "I Sec i02c, Ii
"Se 1ADVERSE 

IMPACT

Sec 102c, iii DESCRIBE ALTERNATIVES

SSHORT TERM vs.

See 102c, ivil LONG TERM IMPACTS

Se vIRRETRIEVABLE AND
S~See 102c, v

IRREVERSIBLE IMPACTS

Figure 1- Typical outline for current EIS
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PRESENT INTERPRETATIONS OF NEPA 102(C), (i) and (ii)

Sub-section (i)

102(C)
the environmental impact of the proposed action

CEQ 4/23/71
(i) a description of the proposed action including infor-
mation and technical data adequate to permit a careful assess-
ment of environmental impact by commenting agencies. Where
relevant, maps should be provided.

(ii) the probable impact of the proposed action on the
environment, including impact on ecological systems such
as wildlife, fish, and marine life., Both primary and
secondary significant consequences for the environment should
be included in the analysis. For example, the implication,
if any, of the action for population distribution or concen-
tration should be estimated and an assessment made of the
effect of any possible change in population patterns upon
the resource base, including land use, water, and public
services, of the area in question.

EPA, Region X
Point (1) requires a description of primary and secondary
impact on the environment including impacts on aesthetics,
and aquatic and terrestrial ecosystems.

L Sub-section (ii)

102(C)
any adverse environmental effects which cannot be avoided
should the proposal be implemented.

CEQ 4/23/71
(iii) any probable adverse environmental effects which
cannot be avoided such as water or air pollution, undesir-
able land use patterns, damage to life systems, urban
congestion, threats to health or other consequences
adverse to the environmental goals set out in section
101(B) of the Act. V

"L "EPA, Region X
Point (2) requires a description of any probable impact on
the environment, including impact on ecological systems such
as wildlife, fish, and marine life.
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Examining this point, one first notices the ambiguity that exists be-

tween CEQ's section (i) and (ii). A more concrete distinction is

I needed between the "probable impact of the proposed action" vs. the

"description of the proposed action."

A description of the proposed action must include speci-fics of
the area and resources involved, the physical changes proposed, and

the time frame within which these changes will occur. For example,

a proposal for a reservoir project must include quantities of water

to be stored, size of the area affected, amounts and schedules of

releases, population served, and date of completion. If a hydroelec-

tric plant is to be constructed by a public utility company subject

to license by the Federal government, then information on such a

facility should be included in the description. In other words, a

desc'ription should provide a general overview of the proposed project

so that the reader with working knowledge of the area affected can

understand how the proposed action relates to the region.

A description of the probable impact of a proposed action requires

a description of "primary and secondary impacts" ... including .impacts
on aesthetic, socio-economic, and ecological systems. The CEQ Guide-

lines state that significant impacts include those which have both

detrimental and beneficial effects "even if, on the balance, the agency

believes that the effect will be beneficial." The EIS should there-

fore consider and report all alterations to existing conditions whether

or not they are deemed beneficial or detrimental.

This section also requires a description of the environmental

interrelationships in the direct project area and the total affected

area, however extensive it may be. A major action, such as a storage

reservoir, a mining operation, road construction, or recreation devel-

opment, not only may affect air, soil, vegetation, and water quality

in the immediate project area, but also may be the inducement needed

for industrial, recreational, or agricultural development with attendant
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environmental impacts. One must be alert to such total area impacts
and consider all possible implications of the proposed action.

A description of the proposed action is not required by 102(C),

.but it is obviously necessary to provide independent review by other

"* agencies and the public. The objective is not merely to provide {.
enough data to familiarize the reader with the project, but to present

a total picture for accurate assessment. To develop relative measures

of impacts from a proposed project when one is not aware of the alter-

natives which exist, and the impact they have on the environment, is

difficult. The biased presentation which results from not describing

the range of alternatives precludes the reviewer of the EIS from

making an independent judgment.

Let us briefly consider 102(C) sub-section (ii), "unavoidable

adverse environmental effects." A situation is unavoidable only if

all the alternatives have been eliminated. To consider unavoidable

impacts before a discussion of alternatives puts the cart before the
horse. Therefore, the case for alternatives preceding other consid- i

erations, particularly probable and unavoidable impacts, is again em-
phasized. Ta

Sub-section (ii) of 102(C) is fairly self-explanatory according

to the guidelines on page 5. EPA Region X's interpretation of point

(2) is virtually no different from point (1). Any probable adverse

environmental effects which cannot be avoided should the proposed

action be implemented, such as water or air pollution, undesirable

land use patterns, damage to life systems, urban congestion, threats

to health or other consequences adverse to the environment, should be

described. This should include any potentially harmful physical, bio-

logical, social, and economic consequences. Adverse effects should

include those which cannot be reduced in severity and those which can

be reduced (but not eliminated) to an acceptable level. It is not

L
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surprising that unavoidable adverse impacts seem to be a repetitive

subset of probable impacts.

Sub-section (iii) concerns alternative actions and is fairly well I

defined by the EPA and CEQ guidelines.

PRESENT INTERPRETATION OF NEPA 102(C), (iii).

102(C)
alternatives to the proposed action

CEQ 4/23/71
(iii) alternatives to the proposed action (section 102
(2) D of the Act requires the responsible agency to
"study, develop, and describe appropriately alternatives
to recommended courses of action in any proposal which
involves unresolved conflicts concerning alternative
uses of available resources"). A rigorous exploration
and objective evaluation of alternative actions that
might avoid some or all of the adverse environmental
effects is essential. Sufficient analysis of such
alternatives and their costs and impact on the environ-
ment should accompany the proposed action through the
agency review process in order not to foreclose pre-
maturely options which might have less detrimental
effects.

EPA, Region X
Point (3) requires the responsible agency to study,
develop and describe appropriate alternatives to
recommended courses of action in any proposal which
.involves unresolved conflicts concerning alternative
uses of available resources. Sufficient analysis
of such alternatives and their costs and impact on
the environment should accompany the proposed action
through the agency review process in order not to
foreclose prematurely options which might have less
detrimental effects.

One should consider not only complete alternatives which might accomplish
the objective with less impact, but also non-structural alternatives and
those that include elimination of certain "high environmental impact"
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aspects of the proposed action. Most actions involve a number of poten-

tial areas where an imaginative approach could lessen adverse environ-

mental impacts while still meeting a majority of projected needs. An

environmental statement should describe these alternatives in such a r

manner that reviewers can independently judge whether the enviromental im-

pacts result from a particular alternative or are inherent in the nature

of the project.

The last sentence of the CEQ and EPA guidelines for section (iii)

is particularly important. For the first time, it is stipulated that

an EIS requires sufficient analysis of alternatives so that independent

evaluations of them may be made. Ideally, in order not to "foreclose

prematurely options which might have less detrimental effects," sub- [.

section (iii) should precede (i) and (ii).

Sub-sections (iv) and (v) of 102(C) are specific, particularly

important types of "probable impacts" and therefore also form a repet-

itive subset of sub-section (i). Before considering precise definitions

and examples of these, let us consider a more appropriate structural

outline for an EIS.

PROPOSED OUTLINE FOR EIS

The diagram in Figure 2 illustrates the organization suggested to

provide a simpler, more useable, less repetitive impact statement. None

of the elements required in section 102(C) are deleted, but they are re-

structured as indicated below in outline form:

I. Description of present conditions (CEQ, i)

II. Description of alternative actions (sec 102(C), iii)

a. maintain status quo

- b. engineering alternatives

c. design alternatives

d. location alternatives

e. institutional alternatives



A, 10

111 III. Describe probable impacts of each alternative (sec 102(C), i)

by relating the expected future conditions to present conditions.

a. adverse (sec 102(C), ii)

b. beneficial

c. short versus long run (sec 102(C), iv)

d. irreversible or irretrievable (sec 102(C), v)

i IV. Identify the alternative chosen and indicate evaluation which led

to choice.

V. Describe probable impacts of proposed action in detail.

a. beneficial

b. unavoidable adverse (sec 102(C), ii)

VI. Describe techniques to be used to minimize harm.

This outline can of course be developed to greater detail, but this

generalized version makes clear the reorganization of the major elements.

The first consideration (I) is a discussion of present conditions.

The description of present conditions essentially covers the same area as

CEQ (i), except that it is not discussed solely in the light of the single
proposed action. A statement of present conditions provides a general

overview of the proposed project area, describing such specifics as the

surrounding terrain and ecosystems, existing and proposed land use, and

other existing environmental and cultural features. The present conditions

should also indicate the need for the project's benefits. This should,

therefore, also include a description of the project objective, as well

as how the objective fits in with local, state, or federal plans, and

with social, economic, and natural environmental goals.

Understanding present conditions, the reader is now ready to con-

sider the potential actions or alternatives (II). One of the important,
options will be the alternative of maintaining the status quo (sometimes

misleadingly called the "do-nothing" alternative). Engineering, design,

location, operation, and institutional alternatives should also be con-

sidered. At this point the alternatives are merely established and
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U• PROPOSED OUTLINE FOR EIS

- I. DESCRIBE PRESENT

CONDITIONS

LII. DESCRIBE ALTERNATIVE ACTIONS

Continue
Current Engineering Design Location Institutional

Action Alternatives Alternatives Alternatives Alternatives

III. DESCRIBE EXPECTED FUTURE CONDITIONS & DETERMINE

THE CHANGES FROM PRESENT CONDITIONS TO YIELD IMPACTS

a) adverse, beneficial
b) short vs. long-run
c) irreversible or irretrievable

IV. IDENTIFY ALTERNATIVE CHOSEN
(Proposed Action)AND INDICATE MEANS OF EVALUATION

V. DESCRIBE PROBABLE IMPACTS OF CHOSEN ACTION IN DETAIL

a) unavoidable impacts which remain

VI. DESCRIBE TECHNIQUES TO BE EMPLOYED

TO MINIMIZE HARM

Figure 2-Proposed outline for EIS

• 

)..
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V

described; the analysis of their costs and impact is then carried out

for all alternatives as the third component of the EIS. The previous

definitions of this section (CEQ, iii) are therefore too broad for the

present interpretation.

The next step (III) is to describe the future conditions result-

ing from each action so that differences among the resulting impacts

can be identified. These descriptions should provide measurements of

change which can serve as a suitable basis for evaluation and choice,

but should not themselves be an evaluation. The importance of distin-

guishing between the description of changes which can be expected to

occur and the evaluation of these changes is developed more fully in

Chapter II. This step covers "probable impacts" as a general category

including the specific crucial types identified in 102(C) (iv) and (v),

and both adverse and beneficial. The definition of "probable impact"

discussed previously is applicable here, for each alternative is treated

as a proposed action.

Section (iv) of 102(C) requires an assessment of the relationship

between "local short-term uses of man's environment and the mainte-

nance and enhancement of the long-term productivity." According to

the CEQ Guidelines "this in essence requires the agency to assess

the action for cumulative and long-term effects from the perspective

that each generation is trustee of the environment for succeeding

generations." In effect, the proposing agency must show who is paying

the environmental cost, the people who presently gain the benefits, or

future generations who may only be left with the cost. This relation-

ship is represented in the following diagram:

yield

tiime
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One must determine the value of maintaining productivity at a given

level, B, for the long run, as opposed to the higher immediate yield but

lower future yield to be gained from productivity at level A. As a

concrete example, over-grazing now decreases maximum productivity of
the range in the future. Similarly, building highways on agricultural

land yields immediate ease of transportation for a car-oriented society,

but decreases future agricultural lands available to a growing population.

Most significant resource-based actions have a long-term effect since

there is a foreclosure of choices for future generations. However, one

should not simply restate the long-range impacts, but indicate specific-

ally to what extent the actions taken now are decreasing the sustained

yield-carrying capacity of environmental components.

Most environmental impact statements written to date assume that

the "long-term' to be discussed is the life of the project. Evaluating

productivity from the perspective that each generation is trustee of

the environment for succeeding generations requires a much longer range

"view beyond the project life, including the effects of the demise of

the project. The long-term extends until, all effects of the project

have disappeared.

L Construction of a storage reservoir, for example, generally commits

future generations to continue a similar use since the original, condition

cannot be restored within reasonable time or at reasonable cost. ThisL
reduction of future options should be considered.

Section (v) requires a description of any "irreversible and irre-

trievable commitment of resources." In most environmental impact state-

ments, this section contains irrelevant or insignificant restatements of

impacts. One should clarify the degree to which certain important resultsof the proposed action cannot be changed back in any feasible way. Once

coal is burned there is no feasible way to recreate it for use for another
purpose. This is an example of an irretrievable commitment. An irrever-

sible commitment occurs, for example, when a child is born and provision
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of schools is unavoidable beginning five years later. Irreversibility

typically refers to actions, irretrievability to objects. One should

not, however, split hairs over the definition of these terms since the

importance of this unit lies in identifying the probability of environ-
mental damage before it occurs and not in distinguishing irreversibility

from irretrievability. Understanding the magnitude of what this section
attempts to discover, one must realize that there will be projects where

there are no significant irreversible or irretrievable commitments of

resources.

Having determined the future conditions, one must now identify the

alternative chosen. This proposed action is then discussed in further

detail, following the proposed outline. One is now ready to consider

section (ii) of 102(C), as to unavoidable adverse environmental effects.
The previous definitions will still suffice, but unavoidability can now

be defined with reference to the proposed alternative.
One must also indicate actions which will be taken to minimize harm

* resulting from the probable impacts of the proposed action. One should

describe specific techniques, beyond those inherent in the project, which

will be employed to minimize air pollutioni, water pollution, noise, dis-
turbance of economic and social patterns, or visual pollution. This

applies to the construction, operation, and eventual disposal of the

facility.



SUMMARY DEFINITIONS FOR PROPOSED INTERPRETATION OF NEPA 102(C)

I. Describe present conditions

SRequires a description of present conditions of the proposed pro-
ject area, including specifics on surrounding terrain and ecosys-
ters, existing and proposed land use, and other existing environ-
mental and cultural features. A description of the project objec-
tive should be provided, including local, state, or federal plans,
and social, economic, and natural environmental goals of the area
in question. Information and data adequate to permit careful assess-
ment of the project area by commenting agencies is necessary. Whererelevant, maps and/or photographs should be provided.

II. Describe alternative actions

Requires the responsible agency to study, develop, and describe
appropriate alternatives relevant to the proposed objective. Con-
sideration should be given not only to engineering, design, loca-
tion, institutional, and operation alternatives, but also to main-
taining the status quo. Information and data adequate to permit
careful assessment of the characteristics of each alternative by
commenting agencies is necessary. Where relevant, maps and/or
photographs should be provided.

III. Describe probable impacts of each alternative

Requires a description of primary and secondary impacts, including
beneficial and detrimental impacts on aesthetic, socio-economic,
and ecological systems. This section also requires a description
of the environmental interrelationships in the direct project area
and the total affected area.

In particular, long-range impacts are to be evaluated regarding the
extent to which actions taken now are decreasing sustained yield orV carrying capacity of environmental components. Actions which once
made cannot be withdrawn or reversed must also be specifically high-

Li lighted.

IV. Identify alternative chosen and indicate evaluation which led to choice

Requires a statement of the action chosen to be proposed, including
a more detailed development of its characteristics. The choice made
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implies tradeoffs (see Chapter II) which must be considered both
for their relative value implications and the relationship of
these values to particular constituencies.

V. Describe probable impacts of proposed action in detail

Requires a more detailed description of the probable effects, both
beneficial and adverse. In particular those adverse effects which
will ensue even from this best alternative, and are therefore un-
avoidable in this context, should be highlighted. Evidence of com-
pliance with local, state, and federal environmental control regu-
lations should be provided.

VI. Describe techniques for minimizing harm

Requires a description of actions taken to minimize harm, including
techniques employed to curb air pollution, water pollution, noise,
disturbance of economic and social patterns, or visual pollution.
This applies to both the construction and the operation of the fa-
cility.
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All of the elements which the National Environmental Policy Act re-

quires for an Environmental Impact Statement--probable environmental im-

pact, unavoidable adverse impacts, consideration of alternatives, local

short term versus long run, and irreversible and irretrievable commit-

ments--imply the need to be comprehensive. Ideally one wishes to con-

sider all alternatives, and to identify all potential impacts. A major

impetus for the act was the appearance of unexpected consequences of

human actions. It is impossible to identify all impacts, but techniques

can be employed which will help to assure a broader coverage. The need

is essentially for a way of looking at the world without missing anything.

This chapter briefly describes some promising approaches.

* MULTIDISCIPLINARY TEAM

One approach, pirescribed in NEPA, is the use of the interdisciplin-

ary or, more precisely, multidisciplinary team. The basic assumption

here is that a group of people with wide ranging expertise will in com-

bination miss fewer effects than a group of people sharing a common back-

ground or training. It is most likely to be effective if the range of

disciplines is chosen so as to cover all bases. Those that the proposer

of a project thinks are irrelevant are precisely the ones most likely to

turn up unexpected impacts. A checklist of areas of expertise involves

all the problems inherent in checklists generally as will be discussed

below, but a sample list is still worth including here:

Land
Geography, Geology, Soils, Geomorphology, Land Resource Economics

Air
Meteorology, Bioclimatology

Water
"Hydrology, Limnology
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Plant

Botany, Forestry, Microbiology

A nimnal
Zoology, Wildlife

Man
Anthropology, Sociology, Medicine, Economics, Geography

This list is neither all inclusive, nor specific enough for any given

project, but if one starts with this degree of generality, then these ex-

perts can determine whether more specialized expertise is necessary for

a particular problem. Initially one is looking for broad based scientists

able to discern legitimate questions and to direct them to people with

specific expertise, who can provide at least approximate answers. A

team of this type obviously needs a coordinator, and it is this person

for whom this handbook is written. This coordinator should be a special-

ist in environmental impact assessment methods, team organization, and

presentation of material for evaluation. To try to create a single type

of person to carry out environmental impact analysis would be to contra-

vene the effectiveness of the multidisciplinary team in achieving com-

prehensive analysis. The implications of this approach relative to the

organization of the EIS review and preparation procedures within agencies

should not be overlooked.

CHECKLISTS

A second major technique for achieving comprehensive analysis is
the use of checklists. Here we concentrate on the desirable character-

istics of a checklist and the appropriate ways of using such a list. Just

as in the case of the multidisciplinary team, it is impossible to create,

much less use, a complete, all inclusive checklist. Instead one employs

a hierarchically structured list. In essence this entails an initial

pass at impact identification at a very high level of generality--land,

air, water, plants, animals, man. If no effects can be identified in
a given general category, which must be determined by an implicit inter-

pretation of the scope of that category, then the subcategories within

that broad area are not pursued. If effects are noted, then the next

S. ... .. . .. -
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pass occurs at a more specific level- For example, under the category
"land," bedrock geology, surface geology, soils, geomorphology, spatial

location, and landscape aesthetics would be examined. The process is

then repeated for successively more narrowly defined categories. At the-

ultimate levels of detail the items explored may be unique to the indi-

vidual project and therefore not part of any prepared or published list.

The hierarchically structured list is one of the few ways available

to man-to consider a long list of items. It relies on an internal memory,

implied by the definition of the general category, of what types of things

should be considered in that category, and an external memory, the check-

list, which provides reminders at each successive, more specific level.

Hierarchically structured lists should be used by people who can

be expected to have a fairly good implicit, internal memory of possible

effects in a given general category. This requires a progression of

increasingly specialized scientists. In many cases, however, EIS writers

* and reviewers will be involved with a large number of similar types of

projects, perhaps in similar areas of the state. In these cases where

repetition is frequent, checklists can be structured for specific types

of problems or regions. Experience will also aid in pruning the compre-

hensive checklist so as to make repeated application easier. This can,

of course, lead to the trap of a fixed search of the list, not sufficiently

open-ended to be applied in different physiographic or socioeconomic cir-

cumstances, even for identical projects. One must be alert to this pos-

sibility.

A second use of the checklist requires that it be a tangible docu-

ment rather than an intangible thought process. Often an EIS will give

no indication whether a specific impact was considered or not. Unfor-

tunately, the reviewer cannot simply assume that impacts not identified

in the report are not expected to occur. In order to do this he must

be able to determine not only what impacts were considered and deemed

likely to occur, but also which impacts were considered but deemed un-

likely to occur. If he has a copy of the checklist to some reasonable

ievel of specificity he can identify all the things that were considered

but by implication not expected to occur, and thus need not ask "Was th L3

considered?" in his comments.

LIF
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'There are two separate types of checklists which can be developed.

One outlines the components or attributes of the project or action pro-

posed, and the second outlines the indicators of effects on environmental

factors. In structuring the elements of a project one might divide it

into design phase, construction phase, operation phase, and disposal phase.

Within each of these, particular actions would be indicated such as clear-

ing of vegetation, removal of topsoil, excavation, provision of access,

- etc.

Lists of indicators of environmental effects, in essence identifying

a set of criteria of environmental change against which projects should

be measured, can be structured in several ways. Examples 1 and 2 on

the following pages each divide environmental effects or impacts into

categories in different ways. In some cases conditions which might be

affected are listed, but it is difficult to interpret them in terms of
degree of impact or change. For example, "Soil suitability for use" in

Example 1 is not an index of impact, unless one interprets this to mean

that carrying out a project will change the soil suitability. Suitability

and impact must not be confused. An impact checklist must identify cri-

teria along which change resulting from a proposed project can be indicated.

In Example 1, for instance, "turbidity" listed under the heading "water"

can be investigated to see whether levels of turbidity will change. This

need not imply that it would be easy to measure. For example, although

psychological health would be difficult to measure, one can at least

understand what might be meant by a change in psychological health re-

sulting from a project, and could therefore make some rough estimate

of the impact.

NOi
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EXAMPLE 1

Table 1. Assessment Parameters

PHYSICAL/CHEMICAL

Water Land

""BOD .Soil Erosioh
•Groundwater Flow .Flood Plain Usage
.Dissolved Oxygen .Buffer Zones
.Fecal Coliforms .•Soil Suitability for Use
.Inorganic Carbon ,Compatibility of Land Uses
•Inorganic Nitrogen .Solid Waste Disposal
*.norganic Phosphate
•Heavy Metals Air
*Pesticides
•Petrochemicals .Carbon Monoxide
•pH . Hydrocarbons

* •Stream Flow *Nitrogen Oxides
•Temperature •Particulate Matter
.Total Dissolved Solids •Photochemical Oxidants
.Toxic Substances *Sulfur Oxides

*•.Turbidity .Methane
.Hydrogen and Organic Sulfides

Noise *Other

.Intensity
* Duration
* Frequency

ECOLOGICAL

Species and Populations Habitats and Communities

.Game and Nongame Animals .Species Diversity
• Natural Vegetation .Rare and Endangered Species
.Managed Vegetation *Food Chain Index
.Resident and Migratory Birds
.Sport and Commercial Fisheries Ecosystems
*Pest Species

. Productivity
-,Biogeochemical Cycling
.Energy Flow
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AESTHETIC

Land Biota r
•Geologic Surface Material .Animals--Wild and Domestic
.Relief and Topography .Vegetation Type

.Vegetation Diversity

Air Man-Made Objects

.Odor .Man-Made Objects

. Visual .Consonance with Environment
* Sounds

Water Composition

• Flow .Composite Effect
.Clarity .Unique Composition
•Interface Land and Water .Mood Atmosphere
.Floating Materials

SOCIAL

Individual Environmental Interests Individual Well-Being

* Educational/Scientific .Physiological Health
*Cultural . Psychological Health
* Historical .Safety
.Leisure/Recreation .Hygenic

Social Interactions Community Well-Being

.Political . Community Well-Being

. Socialization
* Religious
•Family
.Economic

Source: Environmental Assessments for Effective Water Quality Management
fAnd Planning, E.P.A., Washington, D.C., April, 1972, p. 21.

U0
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EXAMPLE 2

Table 1

POTENTIAL ENVIROMENTAL IMPACTS OF A TRANSPORTATION PROJECT
(by category of impact and the significance of major ones at various

stages of the project)

Potential SignificanceI at Stage of:

Planning
Category and Design Construction Operation

1. Noise Impacts x x

a. Public Health
b. Land Use

2. Air Quality Impacts x x

a. Public Health
b. Land Use

3. Water Quality Impacts x x

a. Ground Water
(1) Flow and water table

alteration
(2) Interaction with

surface drainage

b. Surface Water
(1) Shoreline and

bottom alteration
A (2) Effects of filling

and dredging
(3) Drainage and flood

characteristics

c. Quality aspects
(1) Effect of effluent

loadings
(2) Implications of

other actions
such as

-disturbance of
benthic layers

* -alteration of currents
-changes in flow regime
-saline intrusion in

ground water
(3) Land Use
(4) Public Health
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Planning
Category and Design Construction Operalion

4. Soil Erosion Impacts x x

a. Economic and Land Use
b. Pollution and Siltation

S. Ecologic Impacts x x

a. Flora
b. Fauna (other than man)

6. Economic Impacts

a. Land Use x x x
(1) In immediate area

of project
(2) In local juris-

diction served
or traversed

(3) In region

b. Tax Base x x X
(1) Loss through dis-

placements
(2) Gain through

increased values

c. Employment x x x
(1) Access to existing

opportunitiesL• (2) Creation of new
jobs

(3) Displacement from
jobs

d. Housing and Public x x x
Services

(1) Demand for new
services

(2) Alteration in
existing services

L e. Income x x x

f. Damage to economically x x
valuable natural.
resources

SqL
Lz
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ae yPlanning
Category and Design Construction Operation

7. Soclo-Political Impacts

a. Damage to, or use of, x

(1) Cultural resources
(2 Scientific resources
3) Historic resources

(4) Recreation areas

h. Life styles and activities x x x

(1) Increased mobility

(2) Disruption of corm-
imunity

c. Perception of cost/benefit
by different cohesive
groups x x

(1 Racial
(2 Ethnic
(3) Income class

d. Personal Safety x x

8. Aesthetic and Visual Impacts x x

a. Scenic resources
b. Urban design
c. Noise
d. Air Quality
e. Water Quality

"fix" denotes an impact which could be positive as well as negative,depending on circumstances.

Source: Department of Transportation. SYnthesis for Action. Washington,
D.C., April, 1971, p. 25.
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ENVIRONMENTAL ASSESSMENT TABLES AND MATRICES

A frequent extension of the checklist is the environmental impact

assessment matrix, wherein each proposed action (or its separate com-

ponents) is identified as a column of a table or matrix, and the im-

pacts, in the form of various indexes of change in the environment,

are identified by reference to rows of the matrix. This serves to

combine the checklist of the project elements with the checklist of

impacts.
' An environmental impact matrix, such as that suggested by Leopold • •

in U.S. Geological Survey Circular 645, should not be confused with a

land suitability rating matrix, such as in the work of Ian McHarg. In

a land suitability rating table, the rows describe current conditions

of the environment at a particular place. The table is filled in with

information indicating the relative merit of locating the use or project

listed for that column on the region or land characteristic listed for

that row. The evaluator must consider all types of impacts and costs

which will vary due to the particular site conditions. Thus one effect

of locating a parking lot on currently poorly drained soils may be to

increase flood peaks in a nearby stream. The effect is not on the soil,

but the effect varies in degree with respect to variation in soil character-

istics among sites where the parking lot might be located. Thus the land

suitability table provides information about the variation of impacts

and costs due to the variations in the characteristics of land.

An environmental impact table is quite different. The general

form is illustrated in Figure 3. The columns still list land uses,

proposed projects, or components of projects, but the rows do not repre-

sent conditions occurring at various sites. Rather they represent indi-

cators or indices of environmental change; they indicate types of impacts.

The best known example of an impact table is that referred to earlier

by Luna Leopold. Experience has shown that confusion arises in using

this table. Is it to be filled in relative to impacts or- relative to

site conditions? For example, for a given project component, the row

for "Land Use: Forestry" should not be filled in with a rating indicatingp .
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the suitability of forested land for the project under consideration,
but rather with the impact on forestry everywhere, if the project is

carried out. One must make this judgment on the basis of all the char-L acteristics of the site proposed for the action relative to the particular

environmental effect. For example, if a parking lot is under consideration

" and it is to be located on a poorly drained soil area near a river, with-

out artificial water holding facilities, then an impact should be recorded

in the row for flooding in the impact table. This rating has nothing to

do directly with the effect of floods on the parking lot, but only with

the impact of the parking lot on floods.

The two types of tables .just described, suitability and impact, can

now be seen to be complementary. Each in effect assumes the existence

of the other. The land suitability rating table relates a proposed action

to the characteristics of sites on which it might be located, indicating

a rating accounting for all impacts or costs which vary with respect to
each factor of site quality. The impacts table indicates the impact which

occurs in terms of a change in indicators of environmental quality, based

on all characteristics of the site on which the activity is located. The

information of both tables can be represented in a three dimensional

framework as shown in Figure 4, but this form is not particularly useful

for recording information. A set of two dimensional tables would be more

useful. This would include either a set of impact tables, one for each

type of site, or a set of suitability tables, one for each impact.

U In "A Framework for Identification and Control of Resource Degrada-

tion..." Sorensen has proposed a "stepped matrix" and impact network as
an alternative format for an impact table as illustrated in Figure 5.

The network, actually a tree in form, is used to relate and record sec-

ondary and tertiary effects and initial impacts and actions. The "stepped

matrix" eliminates redundancy, which would make a much larger tree, by

identifying project components common to several actions and impacts common

L *to several project components. One could continue this format for the

secondary effects common to several initial impacts, and so on.

It is apparent that cycles of effects may repeat in the expansion of
the tree of impacts. This cannot be ignored oT simply eliminated. Such

I.



,30

)..(

• c'

S.,!Figure 4 -Combined Impact and Suitability T'able

SII



31

K 4'

I'

ii

- U

- ., U -
"=U _ _ _ _ _ _ _ _ _ _ _ _ _ _

:14



32

cycles may be indicative of absorption or amplification of the impact

by the natural system. The basis for evaluation of impact, at least
in terms of the National Environmental Policy Act, is in terms of im-
pact on the human environment. One therefore needs to know whether an

evaluation only on the basis of a secondary or tertiary effect will be

amplified or absorbed before its effects on the human environment occur.

Evaluation at any degree of expansion of the tree implies knowledge of

the remainder of the tree, and of many cycles forced into that tree

structure.

Examples 3, 4, and 5 illustrate other formats for presenting pri-

mary and secondary effects. The first is similar to Sorensen's in

identifying a set of project elements, all of which include a single

act, dredging, which can then be expanded as a network of primary and

secondary effects. In this case the incidence of the human impact is

also identified. The last two examples provide similar information

but in outline form, permitting more complete verbal descriptions and

interpretations.

A neat structure for recording impacts does not eliminate the

tremendous difficulties of actually determining what they are. Even

if one develops both suitability and impact tables, combining the char-

acteristics of the place with the impacts on environmental indices, the

spatial picture is still not complete. Impacts depend not only on the

characteristics of the location at which the instigating activity occurs,

but also on the characteristics of the place at which the impact is re-

corded, and of places in between. The spatial pattern of effects depends

on the medium (air, water, food, etc.) by which the effect is transported.

MEASUREMENT OF IMPACTS AND EVALUATION

The matrix methods described in the previous section and the need

for tables presenting comparisons of alternatives both require some kind

of statement as to what the impact on the particular environmental indica-

tor is, given a specific action. This requires some kind of measurement

in the most general sense. First we consider the problem of measuring.

the impact itself, what Leopold has called magnitude, and second the prob-

lem of evaluating that level of impact in terms of its relative value to
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EXAMPLE 4

REIATIONSHIP BETWEEN HOUSING DEVELOPMENT AND UNDERLYING EARTH CONDITIONS, SITE
VEGETATION CONDITIONS

Plans, Policies Condition changed Agencies or groups with
designated authority or
expertise.

irrigation
septic tank seepage

cut and fill
loading of slope with structure

G-2 Stimulation of landslides, slumps on public USGS DMG

roads, rupturing of public service pipes andcables.

.Cost of repair or maintenance.

G-2 - Siting of structure and roads on unstable USGS DM0

slopes-prone to landslides.

.Disaster relief. Public hazard.

G-2 -V Siting of structures under slopes prone to USGS EKG0
landsliding, mudsliding.

.Public hazard. Disaster relief.

G-2 - Siting of structures and roads on cliffs USGS ,CE 1MG, DNOD
or dunes that are actively eroding.

•Necessitate cliff stabilization.

.Reduce amount of naturally eroding
material carried into the coast's
littoral system-beach erosion,
stimulate or increase cliff erosion.

.Unattractive structural modifica-
tions visible from public recreation
areas or scenic highways.

•Imperil cliff edge development, repair Of
public services-blighted conditions of
abandoned structures, public demolition.
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G-2 - Siting of structures on historically active USGS DM0
fault zones, areas of high seismic shake
potential, liquifaction potential.

.Public hazard. Disaster relief, repair
of public services.

- p Increase forest or brush fire hazard by sup- DF, LFD
pression of fire in those vegetation types
where fire is a naturally reoccurring factor.

C.ost of fire suppression and control.

Disaster relief.

landscapina

Introduction of vegetation which will spread M1 A SA
onto adjoining lands.

.Need control on grazing and croplands.
•Degrade quality of indigenous vegetation
communities for educational, scientific,
and recreational use.

,ource: Sorensen, Jens, & James Pepper, Procedure for
Regional Clearinghouse Review of Environmental
Impact Statements, prepared for Association of
Bay Area Governments, (San Francisco),May, 1972.
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the appropriate constituency. This distinction is important. In 'the

first case one is looking for data about changes in the environment,

and must rely on scientific knowledge. This may of course yield only

approximate answers, but these will be based on expert judgment. In

the second case one is looking for the relative values of the society

or segments of society concerned in the evaluation of a project. This

is inherently "value judgment" and cannot be based on scientific re-

search into environmental systems. One may, however, survey constit-

uencies to attempt to determine the preferences of affected groups;

Measurement of Impact

In order to identify the possible ways of expressing impacts it

is appropriate to consider the various possible types of measurement-,

nominal, ordinal, interval, and ratio--and the information each provides.

At the most basic level, and a prerequisite to all others, is nominal.

measurement. This is simply the naming of elements, which implies the

not necessarily trivial ability to distinguish like from unlike elements,

In order to indicate that some amount of farm land will be taken for.

a new highway, one must be able to distinguish farm land from other

kinds of land.

One would like, however, to have some notion of the amount of im-

pact. An ordinal scale ranks different events according to some criterion:

a strip of interstate highway leads to greater air pollution per passenger

mile than a strip of railroad track. There is no indication of how much

more, but there is an ordering. Any number of actions could be ordered,

in this fashion, leading to a set of actions ranked by level of pollution.

Remember, this does not necessarily have any value implications. One is

stating only that some acts lead to a higher level of air pollution than

others.

Still bette; one would like to know how much more air pollution

occurs with one action versus another. This can be given by an interval

scale, which indicates this difference in some arbitrary unit appropriate

to the particular criterionfor example, air temperature. One can state

that a particular action leads to some number of units more pollution than

','
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another. One can deal only in differences between levels, not ratios,

since the zero level is not meaningfully defined.

Finally, a ratio scale relies on an arbitrary unit of difference,

but a fixed, meaningful zero. For example, if one ac1ion consumes 10

units of farm land and another consumes 5, it, is relevant to use the
ratio and say that one consumes twice as much as the other.

It would be pointless to indulge in this discussion of levels of
measurement if most indicators of enviroinmental change could be ex-

pressed as ratio numbers. This may seem likely since the existing

condition could be taken as zero and the positive or negative changes

expressed as ratios of change. However, the complexity of measuring

aggregate environmental quality indicators such as air pollution ren-

ders this impractical. One must deal with an entire set of pollutants

fdr which no common denominator exists. Therefore one typically con-

structs interval or ordinal indices of degrees of environmental change.

At the extreme one may only be able to say that something will
happen to a given indicator of environmental change, but not what.

A matrix may thus consist of statements both verbal and numerical, at
various levels of measurement. This is a presentation of the information
as it is, be it best professional judgment that something will probably
happen, or a very precise ratio number estimate of the expected level,

with a plus or minus error range. Thus the structure of an impact matrix,

the statement writer, and the statement reviewer must be able to deal

with a wide range of levels of measurement. The checklist in Example 5

provides an excellent framework by specifying not only the unit of meas-
ure for each impact, but also the manner in which this measurement is to

be obtained. Note particularly those elements where the impact can only
be gauged by "qualified opinion."

Evaluation

The above described statements of magnitude or degree of impact

41, constitute the core of the impact matrix or statement. They should be

presented in this raw form for others to consider. In order to choose

a project from the set of alternatives, which the final impact statement
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implies has been done, one must evaluate the various alternatives in

terms of the degree of impact on the whole set of environmental indica-

tors. This evaluation is in essence the assigning of relative values

to various amounts of change in environmental quality for various fac-

tors. This transformation of impact levels into values must be based on

the values held, either explicitly or implicitly, by some constituency.

There is no way to avoid this. When a choice is made among alternatives,

the relative values for each of the factors are implicitly determined

to a degree at least sufficient to have lead to that decision. It is

therefore worth considering the implied values as checks on a previous

intuitive decision, even if one does not make explicit statements of

value in order to come to a decision.

The following example illustrates the implicit assignment of rel-

ative values to two impact criteria in a simplified choice situation.

Project Alternatives

(e. g., alternative highway corridors)

A B C D E

.4I # of dwelling
units displaced 16 5 12 4 6

S40 # of units of
farm land displaced 20 8 6 10 7

Five alternatives, which could be alternative highway corridors for ex-

ample, are presented with degrees of impact measured on two separate

scales as indicated in the table. The choice requires some statement

of the relative values of units on the two scales, which in this case

are number of dwelling units displaced and number of units of farm land

displaced. If action B were chosen, a unit of farm land is implied to

be worth less than one dwelling unit, since the decision maker preferred

to forego action E where he could have accepted an additional displaced
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dwelling unit in order to reduce by one unit the farm land consumed. A
unit of farm land is worth more than J dwelling unit since otherwise

action D would be preferred to B. Therefore, the unit of farm land is

worth between • and I dwelling unit. Similar implied approximate valu-
ations can be derived for other choices. These implied values only hold

for the margin, that is, for the particular choice at a particular level

on the two scales, but they can serve as checks on decisions. It is

appropriate to ask someone who has made such a choice (including one-

self) if the implied valuation is acceptable. Is that exchange one I

would be willing to make? This further emphasizes the importance of

presenti~ng magnitude or degree of impact measures explicitly in an
impact statement. It permits the external evaluator to ascertain the
value implications of the choices made, and to experiment with his own

value choices.

The second approach, more direct, but more greedy of commitment

and judgment, is to explicitly identify a transformation of the degree
of impact scale to a value scale and to then transform each value scale

for the separate environmental indicators into a composite value score.

Some simple graphics illustrate the process and may also be useful in

carrying it out. In Figure 6 two scales, the units of farm land and I
its value in the given context define the axes. The line shows the

transformation function. For any number of units of farm land displaced,

one can find the relative value by drawing a vertical line from the level

in units of farm land to the transformation function and then a horizontal

line from this intersection to the vertical axis. The value scale can be

based on any arbitrary unit of measure, though the unit chosen will affect
the slope of the transformation line. Figure 6a illustrates a linear

relationship where value decreases as number of units of farm land dis-

placed increases. Figure 6b Illustrates a nonlinear value transformation
function where small displacements have little effect, but as more and

more farm land is displaced the remainder becomes more valuable, and

therefore its displacement causes a greater decrease in value.

One can make similar transformations for each of the other measures

of impact. These value judgments still apply only to the individual

environmental indicators. One could at this point make intuitive choices

"<I
F



43

I, "

S-Figure 6 -Transformationl of Level of Impact to Value

'40iID4~~ in +u;n--4 
1



44

among value levels as previously described for the impact level scales.

These would similarly imply relative values at the margin for the various

environmental value scales. In effect one would be indicating the ratio

between units of measure on one value scale to units of measure on another,

since each scale is arbitrary. The alternative is to repeat the trans-

formation process just described, transforming each of the individual

value scales into a value scale with a common, but still arbitrary unit

of value. Since the value scales are interval scales, and the composite

scale need not have anything to do with money units, no direct cost

benefit ratio can be ascribed. Net differences in relative value between

alternatives can be identified and used as explicit criteria along with

capital costs and other factors (there are always other factors) external

to this analysis.
In summary, one should first provide a tabular or matrix presentation

of degrees of environmental change for the various alternatives and projects

using whatever level of measurement is possible. Second, one should indi-

cate either implicitly or explicitly the evaluation of these which lead

to the proposed solution.

When presented in this form, the tabular summaries can be 1) the

* basis for the writing of an impact statement (the primary purpose

visualized by Leopold for the matrix he proposed), '2) a comparison of

alternatives, 3) a framework for evaluation, and 4) the basis for evalua-

tion by others.
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INTRODUCTION

The major purpose of this chapter is to analyze examples of specific

Environmental Impact Statement elements, indicating how improvements could

be made and distinguishing good content and presentation from bad. It
thus also provides examples for novice statement writers to emulate or

avoid. The commentary here should not be construed as favoring any par-

ticular project cited, but rather as a response to the adequacy of partic-

ular parts of the EIS, and the manner in which they were constructed.

The first section of this chapter stresses the need to write in lan-

guage that can be understood by laymen, and to document assertions made

in EIS. These caveats apply to all parts of an impact statement. Section
II gives examples pertaining to each part of the statement. The particu-

lar illustrations chosen under "Probable Environmental Impacts of the
Proposed Project" are in no sense intended to be comprehensive. They were
selected to illustrate difficulties which typically occur in dealing with

a broad range of impacts. Air pollution and noise pollution, for in-

stance, are impacts which lend themselves to technical measurement. They
are discussed here to demonstrate approaches for the translation of this

type of data into information useful in an EIS. The discussion of solid

waste disposal, on the other hand, was included to point up the need to

deal with seemingly minor impacts and their secondary effects. Sociologi-
cal impacts are used as an example of the handling of soft data and its

coherent presentation for impact assessment purposes. The last two sec-
tions attempt to clarify, through comparison of examples, the definitions
and methods of presentation of "long versus short-term" and "irreversible

and irretrievable commitments."

"For lack of space, examples of and commentary on other problems in the

writing and reviewing of EIS have not been included in the text. Some

interagency comments and responses are, however, mentioned in Section II D,

and the need for including adequate data in the Draft Environmental Impact

Statement (DEIS) in order for the public hearing process to be successful

is noted briefly in Section I.

• I,.
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Several other items pertaining to the EIS preparation and review

process, and not discussed in the text, also deserve mention. First is

the need for federal ,• state and local agency consultation and cooperation

in preparing EIS. All too frequently we encountered cases where the

4 sponsoring agency, in the DEIS, recommended action in an area outside of

their field of expertise, but without consulting persons and/or agencies

Sactively working in that field. The result was generally a spate of

critical comments during the review process, and in the end a complete

rewrite for the Final Environmental Impact Statement (FEIS). A letter

or a phone call could have avoided the whole situation. Further, a

single project can often serve the needs of several agencies with a

minimum of extra effort and cost. In one case we examined the highway

department bought right-of-way on a flood plain up to the maximum allowed

by law, but used only what was needed for the road ands, by prior agree-

ment, turned the remainder over to the local conservation district for

inclusion in a park. Interested parties and participating' agencies

should be alert for such possibilities and make every effort to capi-

talize on them.

Second, we want to stress the desirability of EIS reviewers making

a personal reconnaissance of project sites. We attempted this exercise

with several statements and turned up some wide gaps between the claims

made on paper .and the situation as we found it.. For example, in one case

a sponsoring agency overrode objections to the design..f a proposed road

improvement past the en1rance to a hedvily used county 'park. The park

authorities, noting a' high rate of accidents at the Entrance, had asked

that the improvement include turning lanes and,a blinker. The sponsors

replied that widening the two-lane pavement.to 24 feet and 'providing for

eight-foot all-weather shoulders should be sufficient to handle the ex-

pected traffic. When we examined the project we discovered that the speed

A limit on this stretch of highway is 65 miles per hour, a fact not noted in

the EIS. It appears that this situation makes a left turn into the park

from the west lane without the help of turning lanes and a blinker unnec-

essarily hazardous. Unless a reviewer made a site visit he would be unaware

of this problem, and thus the project could go through without its being

w satisfactorily evaluated, or any possible solutions advanced.

ýA 4d c•
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The following outline is provided so that this chapter can be used as

a reference to commentary on and examples of particular EIS elements.

I. Documentation and Definitions

A. Documentation (p. 49)

B. Definitions (p. 53)

II. Elements of Environmental Impact Statements

A. Description of the proposed project and its surroundings (p. 55)

B. Alternatives to the proposed project (p. 70)

1. Analysis of alternatives (p. 71)

2. Maintaining the status quo (p. 76)

3. Consideration of alternative modes of transportation (p. 83)

C. Probable environmental impacts of the proposed project

1. Air pollution (p. 86)

2. Noise pollution (p. 108)

3. Solid waste disposal (p. 137)

4. Sociological impact (p. 142)

D. The relationship between local short-term uses of man's

environment and the maintenance and enhancement of the

long-term productivity (p. 157)

E. Irreversible and irretrievable commitments of resources

likely to result from implementation of the proposed project
(p. 171)



I. DOCUMENTATION AND DEFINITIONS

A. DOCUMENTATION

In a recent report to the Subcommittee on Fisheries and Wildlife

Conservation of the Committee on Merchant Marine and Fisheries, U.S.

House of Representatives, concerning the adequacy of selected environ-
kt.

mental impact statements, the General Accounting Office commented on
the frequent instances of unsubstantiated assertions in the texts they2i
reviewed. 2  Tracing these assertions back to their sources, G.A.O.

found they usually had no basis in hard data but rather represented

off-the-cuff judgments by the writers based on their professional ex-
perience. There are, of course, situations when this type of judgment

is called for in preparing EIS. Moreover, in light of NEPA's failure

to provide federal agencies with either money or staff to write EIS,
there is an ever present temptation to cut corners by using unsub-

stantiated assertions, thereby avoiding the trying and time consuming
task of obtaining hard data. This tactic, however, backfires frequently.
In the long run, especially if the project is controversial, a reviewer

is likely to challenge the assertion, ask for documentation, and thus
the work must be done anyway.

In the example cited below, excerpted from the EIS for a Federal
Aid Urban (F.A.U.) Route, the unsubstantiated assertions went unchallenged
through both draft and final statements, perhaps because the writers

carefully hedged their bets by using such "weasel words" as "anticipate0,"

"assumed," "could," etc. But nowhere is there any data cited to
support their suggestion that improving the road in question would

IAdequacy of Selected Environmental Impact Statements Proposed Under
the National Environmental Policy Act of 1969, Washington, D.C.,
General Accounting Office, Nov., 1972.

2 See, fo- example, pp. 25-31.

_1AI
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raise property values and hence tax yield. In fact, a close reading

of plans appended to the EIS makes it clear that the road will be

brought several feet closer to the homes lining the street, homes

whose setback at present is marginal. One wonders, therefore,

whether an increase in traffic noise heard inside the residence, and

the disturbance it creates, would not offset any appreciation in

value from improved road access.

It would be anticipated that an improved street of
this type could have a slight effect on property
values. It is assumed that this effect would nor-
mally be an enhancement, and could reflect in tax-
at-Lon. Any effect of this type is considered to
be minimal.

To be in compliance with NEPA's provisions, the originating

agency should ensure that all the necessary documentation on

potential environmental impacts is included in the draft statement.

For example, in the case of such environmental components as vege-

tation, topography, soil conditions, or drainage patterns that

might be affected by a project, the DEIS should include a brief

description of each component as it exists prior to the start of

the project, a statement of the expected impact of the project on

that component, and an explanation of how that impact was determined,

i.e., what source was used, or what agency or person contacted.

The use of completely unsupported assertions, as in the following
examples, should be avoided at all costs. The reviewer cannot afford

to take it on faith that various aspects have been investigated; he

needs documentation. Only in this way can the EIS review process be

effective, and the primary purpose for holding public hearings--to

gain informed public input--be fulfilled.

The By-pass will not adversely disturb the ecological
"balance of the surrounding land or water area.
Environmental characteristics considered in the design
of the bypass include the physical terrain through which
the alternate alignments might pass such as soil and
subsoil conditions, drainage patterns, flood areas unfit
for intense urban development, historical and archaeological
sites, extent of urbanized areas, and land parcel size.
All of these factors have been investigated.



Development plans for this area include future industrial,
commercial, residential and conservation land use as an
expansion of . . . In this connection, flood plains, areas
of possible highwater and similar factors have been reviewed
and found to be of minor consequence.

There are no known archaeological or historic sites or
unique geologic features involved with this project.

The following are further examples of undocumented assertions,

with commentary. In the first illustration traffic projections are

used without any indication of their source, the data on which they

L are based, the date or dates the data was procured, the methodology
involved, etc. This makes it impossible for the reviewer to judge

the validity of the predictions. Moreover, statements such as that

in the last sentence can only confuse the issue. Are the writers

referring to 10%Y of the total predicted traffic? If so, the actual,

figures should be used.

2. Projected 1994 Traffic

The 1994 traffic projections for both of the
alternate alignments considered is shown in Exhibit
8d. 1994 average daily traffic volumes range from
16120-5760.

L The best estimate of the traffic two (2) years after
the anticipated completion date of 1975-1976 is
approximately 70 per cent of the projected 1994
average daily trips. The generated traffic two
(2) years after completion is approximately 1%o.

In the second illustration, dealing with the probable impact of a

proposed road improvement, the writers of a DEIS for a F.A.U. Route

assert that:

"The improvement does not divide or disrupt an established
community, or divide existing uses, e.g. cutting off resi-
dential areas from recreation areas or shopping areas, or

be °disrupt orderly, planning development.".ý

This is perhaps true in the strictest sense of the word, but the in-

creased traffic which the improvement is expected to generate appears

likely to hinder access for children to a neighborhood park. Since

the route passes through a relatively new middle income community,

the median age of whose residents is low, substantial numbers of

k
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children may be affected. For this reason, a blanket assertion was

unwarranted and this situation should have been explored, surveys made

to determine the amount of the impact, and the results included in the

DEIS. One should keep in mind that the reviewer will not always be
able to visit a prbject site in person, and must thus be given adequate

information on all Impacts in the DEIS so that he can make an informed

assessment of the proposal in question. The same statement also asserts 4.
that:

"The improvement does have a significant positive
aesthetic and visual effect."

Since the project involves street widening, which will decrease the

already marginal setback of houses along the route, as well as requiring

the removal of a number of trees, hedges and other vegetation, and

since the only provisions for post-project landscaping are grading and 4
seeding, the blanket assertion seems unjustified without some explanation

of the basis on which it was made.

In the two final illustrations incomplete references are given,

making it extremely difficult for the reviewer if he desires to verify

their findings. Statements about Impacts must be fully documented,

either by indicating the source in the text, or by the use of footnotes.

The inclusion of a bibliography in the EIS listing source materials 4
used in its preparation is also a must.

Based on findings in the Metropolitan Area Rapid Transit
Feasibility Study and experience at Cleveland, Ohio this
diversion is expected to equal 15-20% of airport passen-
gers in addition to non-airport users and would result in
additional capacity on the highways leading to the airport.

The Big Muddy River (in addition to being tentatively designa-
ted a "scenic river") and its related tributaries have been
the subject of a comprehensive report formally submitted to
the Water Resources Council in Washington, D.C. The ultimate
goal of the report is to initiate Federal participation in
implementing a plan of improvement of the entire river basin
area--an area of some 2,400 square miles. The committee
responsible for the plan was chaired by the U.S. Army Corps
of Engineers and included representatives of the U.S. Depart-
ments of Agriculture; Commerce; Health, Education, and Welfare;
Interior; Federal Power Commission; U.S. Environmental Protec-
tion Agency; and the State of Illinois. The overall plan 4
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involves such projects as channel improvements, single and
multi-purpose reservoirs and recreation corridors, and con-
tained both short range and long range objectives. A
recreation corridor along the Big Muddy River was designated
as one of the short rane objectives, hopefully to be achieved
within the next 10 to 15 year period. The above recommendations
will hinge, to a great extent, upon whether or not Federal
participation is forthcoming.

To conclude, if you make an assertion, document it; if information

is lacking in an area, go after it; and if, after a reasonable effort,

you can't come up with hard data, say so.

B. DEFINITIONS

A second aspect of the EIS which can cause problems for the
reader is the use of jargon or unfamiliar terminology, particularly
in the more technical sections. This is an especially important
factor where a project is controversial and citizen interest runs
high, for language whose meaning is not clear can impede the spon-

soring agency's ability to get its message across and to elicit
informed public response. Thus it behooves the writer to keep his
audience in mind. He should recognize that even the most highly

skilled reviewer may on occasion be uninformed in certain areas
covered by the EIS, and need to have things explained in straight-

forward language if he is to understand them.
On the other hand, there are limits on the extent to which

technical language can be eliminated. In such cases definitions

and/or explanations of the terminology used, as in the example
below taken from a FEIS for a federal highway, are helpful. The
same recommendation would apply where unfamiliar techniques are

being used in the analysis. A short explanation of what is involved
.* is desirable. V

C - Physical Impact of the Project

Definition Level of Service is a term which denotes the
different operating conditions which occur on W
a given roadway when accommodating various
traffic volumes. It is a qualitative measure



54

'of the effect of a ntibber of factors, nldn
speed and travel time; traffic interruptions;

freedom to maneuver; driver comfort and convenience; 4
and, indirectly, safety and operating costs. Six k
levels of service have been established, designated
A through F. Level A is the best operating condi-

tion with Level F being the lowest.

in practice any given highway or section thereof
may operate at a wide range of level of service Al
depending on the time of day, day of week, period
of the year, or even between years. Level A
indicates a condition of free flow, with low
Volumes and high speeds with no restriction in
maneuverability. Level F, however, describes a
forced flow bumper-to-bumper operation with low
speeds where stoppages can occur for indefinite
periods.

Factors which have a restrictive influence on
capacity are: lane width, roadway shoulders,
absence of auxiliary lanes, surface conditions,
slignment and grade.

JI
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II. E L E M E NT S OF E NV IR O N M E:NT AL I MP A C T

STATEMENTS

A. THE DESCRIPTION OF THE PROPOSED PROJECT AND ITS SURROUNDINGS

By rights, a description of the proposed project and its surroundings

should not present any difficulties for the person preparing an EIS. The

material called for by the CEQ guidelines is quite straightforward. Thus,

it is disappointing to note, based on our sample of EIS, that this section

is often one of the weakest in the statement. The problem appears to be

one of inadequate care taken in preparation of the section, perhaps because

the task required seems so simple that the writer automatically tends to

concentrate on areas, such as probable impacts, which require more effort

on his part.

From the point of view of the sponsoring agency, this situation can

be self-defeating. The project description is generally the first chap-

ter in the EIS, and it is from this section that the reviewer will be

drawing his initial estimates of the quality of the report. If the descrip-

tion is sub-standard, chances are good that the reviewer will read the

remainder of the EIS with a much more critical eye, and be harder on it

in his comments. Most emphatically, we are not advocating here any attempt

to put the reviewer off his guard with a sparkling introduction followed

by little else of substance. Rather, we feel that EIS represent such an

ma investment in time and effort that this work should not be jeopardized by

a lackluster introduction. In short, it behooves the sponsoring agency

to put its best foot forward and take pains with the description of the

project and its surroundings.

As an example of a well planned and executed description of a pro-

posed project and its surroundings, we are including an excerpt from a

corridor report for Trunk Highway 212 in Yellow Medicine, Chippewa and

Renville counties, Minnesota. In a minimum of words it covers such topics
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as the background of the project, the standards to which it will be built,

its proposed routing, the basic design for the highway, the location of

interchanges and grade separations, the nature of the terrain the route

will traverse, the amount of expected traffic, and any expected conflicts

with existing land use. In short, it gives the reader an overview of the 4
project and the environment into which it is going, and sets the scene

for a more detailed consideration of critical factors in subsequent chap-

ters.
We want, in particular, to call your attention to four paragraphs

in the excerpt. The first (paragraph 7) discusses the terrain through which

the road will pass. Note the emphasis given to routing the highway so that

it utilizes marginal land wherever possible and avoids areas with signifi- 4
cance as wildlife habitat, etc.

The second paragraph of note (paragraph 9) deals with traffic projec-

tions for the project. Note that the source of the information and the

date of the survey are included here. These have been omitted in not a

few of the EIS we have reviewed, apparently because the sponsoring agency,

not having made the effort to run a new survey, used dated data. It goes

without saying that this places the validity of their projections in doubt,
and negates the purpose of the EIS. We cannot stress strongly enough the

need to use current data in an EIS.

The remaining two paragraphs of interest (paragraphs 11 and 12) concern

possible conflicts in land use. Note the attempts to make the route com-

patible with the Granite Falls Comprehensive Plan, thereby avoiding a

possible conflict. Note also the concern to avoid taking land with recrea-

tion or historical value. Working out such arrangements may take time,

but they have a payoff in enhanced public confidence in the sponsoring agency.

II. Description of the Proposed Highway Improvement and
Its Surroundings

In December 1970, the West Central Minnesota Expressway Corridor
Selection Study was completed. Trunk Highway No. 212 from
Montevideo to Glencoe was selected as the expressway corridor
to serve Central Minnesota. The proposed project is presented
as the first stage construction for the proposed expressway.
This report documents the compatibility of the Minnesota High-
way Department's selected T.H. 23 location with the possible
location of T.H. 212 in the Granite Falls area.
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To provide the standards necessary for this high type express-
way facility requires control of access and a design speed of
up to 70 miles per hour. To apply these standards to the pre-
sent route through Granite Falls would present intolerable
problems, as to relocation of businesses and homes, and the
changing of the layout and function of adjoining streets and
entrances. To provide the desired expressway standards for
T.H. 212 a bypass of Granite Falls is essential.

As a result of studies made, the south bypass route (Alternate
'IS" on the index maps) is the route preferred.by the Minnesota
Highway Department. The proposed project (Alternate "'S") be-

Sgins on present T.H. 212 approximately -one mile northwest of
the west junction of T.H. 23 and T.H. 212; and thence traverses
on new location bypassing Granite Falls on the west, south,
and east to terminate on present T.H. 212 approximately 5 miles
east of Granite Falls. The project also includes a one-half
mile connection for T.H. 23 east of Granite Falls. The length
of the proposed project is 8.5 miles.

The south route (Alternate 'IS" on index maps) is described as
follows: Beginning at a point on the present centerline of
T.H. 212 on the south line of Section 30, Stony Run Township;
thence running southeasterly on new location to a point near
the intersection of the Burlington Northern Railroad and
Chippewa County and CSAH No. 39; thence running easterly
approximately one mile; thence run southeasterly to cross
the Minnesota River one half mile north of the present T.H.
67 and T.H. 274 junction; thence easterly one and one half
miles to near the center of Section 12, Granite Falls Town-
ship; thence running northeasterly to a point one eighth mile
west of the northeast corner of Section 12, Granite Falls Town-
ship; thence run easterly to intersect with present T.H. 212
at the N.E. corner of Section 8, Hawk Creek Township, and thence
terminate.

The T.H. 212 bypass of Granite Falls is proposed as a four lane
expressway. With the exception of the east two miles, the pro-
posed project provides freeway standards. The roadbed center-
lines as proposed will be separated 90 feet with a depressed
medium area. Right of way will generally extend 100 feet out-
side each roadbed centerline for basic corridor width of 290
feet. Access will be fully controlled with service to adjacent
areas and access to Granite Falls restricted to five interchanges
and grade separations described as follows:

L
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i4
1. At the intersection of present T.H. 23 bypass west

of Granite Falls.

2. A separation structure at the junction of CSAH 39
over the T.H. 212 bypass.

3. An interchange at the west junction of proposed T.H.
23 and T.H. 212 bypass, south of Granite Falls. 4

4. A grade separation at the intersection of County Road
40 and the T.H. 212 bypass.

5. An interchange at the east junction of proposed T.H.
23 and the T.H. 212 bypass, approximately 5 miles
southeast of Granite Falls.

The east two miles of the project from the east T.H. 23 connec-
tion to its eastern terminus, will be constructed to expressway
standards with at-grade crossings of road intersections. Road-
bed centerlines will be separated 124 feet for a basic right of
way width of 324 feet. Control of access will be maintained.

The proposed project traverses on new location through rocky
pastureland and cultivated fields. Approximately 70% of the
8.5 mile route traverses marginal pasture and/or open land,
too rocky and/or rolly for cropland and too sparse for good
wildlife cover. There are several small ponds of perched water
lying between T.H. 67 and the Burlington Northern Railway, south
of Granite Falls. To preserve these ponds for wildlife habitat,
a study was made to develop a corridor to avoid major ponds and
providing an alignment compatible with the necessary geometrics
of the project.

A bridge crossing of the Minnesota River will be required south-
east of Granite Falls. The River crossing will be at approxi-
mately a right angle, where the river banks are low with only
a narrow band of stunted trees along them. For planning pur-
poses, a contract letting date of 1977 has been established
for the initial stage of this project.

Systems Planning and Analysis Report S-71, dated December 1971,
was prepared by the Office of Systems Planning, Minnesota High-
way Department to evaluate the 20-year projected traffic of the
project. The report indicates that the segment of combined
T.H. 23 & 212 will average 6700 vehicles daily and the segment
east of the T.H. 23 interchange will average 5900 vehicles
daily. The chart below lists present and projected traffic
for the T.H. 212 bypass.



59

~di• o
44-

C4E- E-4 W

A 1540 3480 4106 626 4660

B 5280 6130 850 7060 I

C 5040 5862 822 6700
D 1460 4440 5202 762 5900

*Segment Descriptions

A West of present T.H. 23 & 67 Junction

B Combined T.H. 67 & 212 south of Granite Falls

C Combined T.H. 23 & 212 east of the Minnesota River

D T.H. 212 east of the east T.H. 23 interchange

Presently, all but 1.2 miles of existing T.H. 212 from Montevideo
to Danube is constructed as a two-lane, 20 foot wide roadway with
6 foot gravel shoulders. This present roadway was constructed
in 1932 as a 20 foot wide concrete pavement and in 1966, was over-
laid with bituminous surfacing. A 1.2 mile urban section in
Granite Falls was regraded in 1969 and constructed as a four-
lane undivided highway. Traffic capacity in Granite Falls is
restricted by uncontrolled access and by the lack of auxiliaryU lanes on the 48 foot wide roadway to permit turning movements
or parking. Traffic in this section is constricted by a-narrow
railroad overpass on the western terminus and on the eastern

L terminus by Bridge 5045 (Minnesota River) with its 27 foot road-
way width.

Basic right of way width for existing T.H. 212 is 100 feet with
hb, • no access control. The proposed bypass is compatible with the

Granite Falls Comprehensive Plan for proposed land use. The
Yellow Medicine County Park Board is considering land acquisi-
tion between Memorial Park and the golf course. The area in

U!

-i
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question measures some 300 acres of hilly, semi-wooded, rock
out-crop land extending from T.H. 67 easterly to the Minnesota
River. It is proposed to reroute T.H. 67 through traffic to
the proposed T.H. 23 alignment. This will provide a safer,
quieter area compatible with its recreation and park potential.
A preliminary reconnaissance survey conducted by the Minnesota
Historical Society indicates that some indian burial mounds and
camp sites may be endangered. The sites will be ascertained,
located, and considered in the selection of the final location.

This proposal does not require the use of any land from any
publically owned park, recreation area, wildlife or waterfowl
refuge, or historic site having national, state, or local sig-
nificance; therefore, the requirements of Section 4(f) of the
National Environmental Policy Act of 1969 do not apply.

The following example, taken from the FEIS for F.A. Route 64 (Illinois
Route 47) from the west junction with U.S. Route 150 in Mahomet to a point

approximately 1.2 miles south of the Ford County Line, is cited because
of its listing of specific locations alQng the right-of-way that will re-

quire extensive work, and brief descriptions of the nature of that work.
This is a useful device for calling the attention of the reviewer to areas
where a project's impact is likely to be greatest. This list would be

particularly handy where the reviewer does an on-the-scene inspection.
A Design criteria applicable to the rural portion of the

improvement (from Interstate Route 74 to the north termi-
nation) are given below.

* 1Construct to full functional class design standards
except that 8-foot stabilized shoulders and slopes
utilizing existing right-of-way will be permitted.
Correct all deficiencies in horizontal and vertical

* alignment that do not meet 60 miles-per-hour design
* standards. All corrections are to be made to 70

miles-per-hour design standards. Federal approval
will be required.

In order to comply with the design criteria most of the
rural improvement will be accomplished by widening the
existing 18-foot pavement to 24-feet, constructing 8-foot
stabilized shoulders, and grading the slopes within the
existing 80-foot right-of-way (See page 31). The specific
locations requiring more extensive work are listed indiv-
idually below and shown on Exhibit "B", (See page 30).
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1. One to one and one-half miles north of Interstate
Route 74 two hills are to be cut down to provide
adequate sight distance.

2. In the fifth mile north of Interstate Route 74 two
more hills are to be cut down to provide adequate
sight distance.

3. Four and one-half miles north of Interstate Route 74
a stream bridge is to be raised.

4. Five miles north of Interstate Route 74 the reverse
curve is to be relocated in order to provide for
70 miles-per-hour vehicle speeds.

5. In the first mile south of U.S. Route 136 the grade
is to be raised approximately 2-feet to prevent flood-
ing of the pavement during periods of heavy rain.

6. Approximately three-tenths of one mile south of the
north termination of the improvement a stream bridge
is to be replaced.

7. Throughout the northernmost one mile of the improve-
ment new ditches will be constructed to promote drain-
age and improve sight distance.

In areas of relocation, grade change, or new bridges the stabil-
ized shoulders will be constructed to ten-foot width and fore-
slopes will be sloped at a rate of 6:1. The backslopes will
be built to a slope of 4:1 (See page 31). These more demanding
requirements will necessitate acquisition of approximately
80 to 85 feet of additional right-of-way through the specific
locations listed above.

The citation below, taken from the design stage DEIS for F.A.P. Route

171, Illinois 76 (Belvidere Bypass), Boone Co., Illinois, is an example

of a well written summary of the transportation environment into which the

proposed highway will go. It has both the clarity and thoroughness which

one should strive for in describing the project area and the existing facil-

ities. Note in particular the description of the existing bridge network

and the explanation of why upgrading it is not an acceptable solution.

I. DESCRIPTION OF THE PROPOSED HIGHWAY IMPROVEMENT AND
ITS SURROUNDINGS

A. Study Area and Existing Facilities

The study area is more or less centered around the
community of Belvidere, Illinois. (See Exhibits 1 & 2)

---
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Y The study area contains several significant trans-
portation modes. These modes are:tj

1. Railroad

"2. River

3. Highways
The Chicago aand Northwestern Railway runs parallel

to the Kishwaukee River through Belvidere. In the
past the railroad and the river served to spearhead
development in the area but are not significant to
development presently.

The remaining transportation mode is highways. The
study area contains several significant highways,
including the Northwest Tollroad (Interstate 90)
which extends from the Chicago m etropolitan area
to Rockford and to the Wisconsin State Line. As 4
this tOllroad (1-90) is not a free highway, commercial

traffic destined for this area, and home-to-work traf-
fic, is very reluctant to use it on a daily basis. This 4
type of traffic resorts to the tollroad (1-90) primarily
in inclement weather. As a result, Illinois Route 76
carries a large volume of commercial vehicles. 4
Other roads in the area include U.S. Business Route
(B.R.) 20, and U.S. Bypass 20 around the southern
part of Belvidere. The U.S. Bypass 20, completed
in 1967, is a partially access-controlled facility
and is a four-lane divided highway that bypasses
the east-west traffic outside the Belvidere central
business district.

U.S. Business 20 and Illinois Route 76 converge north
of Belvidere and become one as they enter the community.
They continue as one half way through the community and
then diverge: U.S. Business 20 going easterly to connect
with Bypass 20 and Illinois Route 76 going straight south
to connect with Bypass 20.

Another significant factor about the highway network is
that there are only four bridges across the Kishwaukee
River in the study area. One of these bridges is an
antiquated one-lane bridge on a local street that does
not have continuity, through Belvidere. Thus, only
two bridges connect the northern with the southern half
of the community.
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Consideration of the upgrading of these remaining
two links is not feasible because of potential
disruption, impact, derogation, and destruction of
existing downtown business property, residential
areas and recreational-park facilities. This im-
provement would not provide for the urbanization
outside the central hub of the City or the relief
of through traffic on an already congested roadway.

In the descriptions of proposed projects and their surroundings which

we have just reviewed, the emphasis has been on content and clarity of

expression. Without downgrading the importance of these two items, for
they do determine the worth of this section, let us turn for a minute

to another element, the format. As we have already noted, because this

is generally the first chapter of the EIS, the reader is likely to be

drawing his initial impressions of the statement from it. Thus an imag-

inative or unusual format can work to the sponsoring agency's advantage

by catching the reviewer's eye and holding his interest.
In the example printed below, taken from the FEIS for U.S. Route 40--

McGuire Canyon to Strawberry Valley, Utah, the authors have made imaginative

use of maps, illustrations, type styles, contrasting colors of ink and

paper stock, etc., to produce an arresting product which held this reader's

attention from start to finish. Several facets of this presentation de-

serve special notice. First, there is the use of concise statements. The

data are all there, but without any unnecessary elaboration. Second, there

* is the use of panoramic photographs to show the surroundings of the project.

Short of being there, one could hardly get a better feel for the terrain

or the problems with the existing road than these photographs give. More-

over, having viewed them, the reader has little need for a further written
description.

Finally, a word of caution is necessary. A Madison Avenue style

presentation is no substitute for hard data. In commending the U.S. 40

EIS, we at the same time want to warn against the temptation to turn out

a slick product in the hope that its layout will disguise its lack of

substance.

V'
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iPAR' I -I)iSCRIPTION

Type of Facility Improvement to, and updating of, a segment of an

existing two-lane highway

H 4
Length 10 miles

Termini McGuire Canyon on the northwest; Strawberry Valley

on the southeast (at each terminal the proposed

project is to connect to a recently-improved section

of highway)

Basic Traffic Data 1970 Average Daily Traffic (ADT) - 2245 (12.5%

heavy trucks, 25.5% light trucks)

1990 ADT - 4200

Design Hourly Volume: 23% of ADT; 8% commerci.ij

(heavy trucks)

Capacity -Greater than 5,000 ADTatlevelof Service E,

Right-of-Way 200 feet in width (minimum)

Location 98%, on existing highway alignment

.iV
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, •PART I - DESCRIPTION
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TYPICAL SECTION I
TRUCK LANE

Major Design Features Two 12-foot lanes;

Two 8-foot shoulders;

30-foot safety recovery zone;

6% maximum grade;

Truck climbing lanes through canyon areas;

One major structure over the Strawberry River;

Limited access control;

All intersections at grade.

Surrounding Terrain Mountain canyon and valley plateau

'1
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Strawberry Valley - facing southeast

.,'; Overlooking Strawberry

... . ,Valley - the Strawberry
River passes left to

right through the center
of the photograph
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PART I - DESCRIPTION

- i, -. :

* Land Use Hunting, fishing, camping, grazing, some lumbering

and transportation

Highway Deficiencies Steep grades, narrow shoulders, sharp curves. From

Sthe Adequacy and Needs Study conducted in 1968:

Condition - 13 out of 35

Service - 31 out of 40

Safety -21 out of 25 F

"*1 TOTAL Adequacy Rating - 65 out of 100

(Generally, an adequacy rating of less than 75 out of

100 suggests immediate reconstruction or replace-

ment.)

Need for the Proposal Primarily to reduce maintenance costs and to complete

updating of U.S. Route 40 from the Wasatch Front to

the Colorado State Line

I :i:'p
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PART I -DESCRIPTION
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U PERSPECTIVE VIEW FACING SOUTHEAST
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B. ALTERNATIVES TO THE PROPOSED PROJECT

In one of its more confusing stipulations, the National Environmental
Policy Act of 1969 requires (section 102(C) (iii)) that each environmental

impact statement consider alternatives to the proposed action. Probably

more EIS have been derailed because they failed to satisfactorily comply

with this regulation than for any other single cause. The major problem

seems to be that there is no agreement on the meaning of the stipulation,

i.e., is it to be interpreted broadly or narrowly? For example, take the

case of highway projects, which have generated the majority of EIS filed

to date. Is a discussion of alternatives satisfactory if, as some believe,

the statement considers only other highway locations? Or is the question

oce of transportation in general, meaning that other modes oF moving goods

and people, such as rail or air, should also be examined? If the latter

course is chosen, how does one deal with the fact that this may force a

sponsoring agency to look at areas outside its legal mandate, and in which

it has no expertise?

For answers to these questions we have had to turn to the courts.

While the issue is far from settled, the general trend is toward a broad

interpretation of the Act. Thus, in the case of Gillham Dam Environmental

Defense Fund vs. Corps of Engineers (325 F Supp. 728, 749 (E.D. Ark. 1971)),

where the plaintiffs contended that the project EIS inadequately examined

the environmental factors involved, the judge, in ruling in their favor,

commented that the defendant must "...explore all alternatives to dam

building..." (emphasis ours). This point of view was further buttressed

in the well known case of Calvert Cliffs Coordinating Committee, Inc. vs.

AEC (No. 24, 839 (D.D. Cir. decided July 23, 1971)) where the plaintiffs

successfully challenged AEC's implementation of NEPA. In his opinion, the

judge ruled that the AEC must consider all environmental issues and not

just those, such as radiation, in which it has particular expertise. These

rulings, of course, offer little solace to those agencies who, as a result,

find themselves confronting issues they are not equipped to handle. It

is perhaps for this reason that there is a marked trend toward the use

of consultants in such situations. Judging from our sample of EIS, this

is a reasonable method of extracting oneself from a difficult situation.

Several of the better statements we examined were prepared this way.
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Having established the directions which legal interpretations of NEPA

are taking, and having looked at some of the implications of this trend

for the exploration and description of alternatives to a proposed action,

we turn in the following pages to an examination of some aspects of the

- problem which appear to be troublesome for the writer. Particular atten-Ution is paid to the so-called "do nothing" alternative.

* Analysis of Alternatives

Although the Council on Environmental Quality's guidelines for the

preparation of an EIS call for both a rigorous exploration and description

of alternatives to a project and an analysis of the environmental impact
of each alternative, the latter stipulation is all too frequently over-

,looked. Such a statement places the reviewer in an awkward spot,"for he

is thus denied adequate data to fully compare alternatives with the rec-

ommended course of action. His only recourse, since NEPA does not provide

* an enforcement mechanism, is to note the deficiency in his review of the

DEIS and hope-that the sponsoring agency will heed his comments and revise

their presentation in the final statement. In light of this, we can only

encourage sponsoring agencies to consider the alternatives thoroughly the

first time, noting at the same time that many of the lawsuits filed by

conservationists which have succeeded in blocking projects have as their

basis non-compliance with the CEQ guidelines on discussion of alternatives.

Some idea of the degree to which alternatives should be discussed is

"contained in the following excerpt, taken from the DEIS for Trunk Highway

212 in Yellow Medicine, Chippewa and Renville counties, Minnesota (Granite

Falls Bypass). Note in particular the inclusion of estimated construction

costs for each alternative. Too often--as in the second example printed'

below--no costs are imputed to an alternative. Even with the best of

L descriptions--and these are more than adequate--the reviewer will have a

hard time comparing alternatives without some sense of the expenditures

* involved.

V. Alternatives

Alternate routes have been considered for T.H. 212 in the
Granite Falls area. The south bypass route alternate

__ __ _
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(Alternate "S" on index maps) is preferred by the Minnesota
Highway Department, and does not conflict with the Granite
Falls Comprehensive Plan for land use. It is our opinion
that this preferred south alternate will create the least
adverse impact on the future development and growth of the
City of Granite Falls and the adjacent area. All alternates
are under consideration and a specific alternate will be
selected following a public hearing.

The "Environmental Services Section" of the Minnesota High-
way Department conducted a corridor selection study to deter-
mine the environmental feasibility of relocating T.H. 212 in
the Granite Falls area. The study "Environmental Resource
Inventory" (See Appendix "A") utilizes a multiple team concept.
This "multi-disciplined team" concept utilized engineers,
economists, landscape architects, biologists, etc. to collect
data to be compiled, analyzed and mapped by computer. Values
were placed on sixteen determinants according to the degree
of impact each has on the human environment. Composite maps
were developed summarizing highway site feasibility, environ-
mental, social and economical considerations. By evaluating
the composite maps of this report it appears feasible to con-
sider two basic corridors. One corridor north of Granite
Falls and a second, the preferred south corridor.

North Route Alternative (Alternate "N")

"A detailed study was made for an alternate routing north of
the City of Granite Falls. The north route is not the pre-
ferred route because of the following reasons:

I) Construction costs of approximately 1.2 million
dollars higher than the proposed south route.
Estimation of construction costs from prelim-
inary design data available for the two routes
are as follows:

(Alt. "S") (Alt. "N") (Alt. "S-l")
South Route North Route South Route

Grading and Surfacing $ 3,400,000 $ 3,600,000 $ 3,360,000
Bridges (12) 2,700,000 (16)3,300,000 (12) 4,155,000
Right of Way 88,290 114,400 80,000
*Utilities Relocation 185 550 594,400 185 550

Total Est. Const. Cost 6,373,840 7,608,800 $ 7,780,550

*Utility relocation costs includes relocation for T.H. 23 as com-
parible with each route, other costs are for T.H. 212 bypass only.
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2) Due to the rough terrain adjacent to the Minnesota
River north of Granite Falls, construction of an
adequate road connection from Alternate 'N" to
"serve Granite Falls is not feasible or prudent.

Because of the close proximity of the Chicago Mil-
waukee St. Paul & Pacific Railroad to the Minnesota
River the grade line elevation of a bridge spanning
the river would be determined by the elevation neces-
sary to provide 23 feet of clearance over the rail-
road tracks. The landing area for the bridge would
be in a flood plain area approximately 25 feet lower

* than the railroad tracks. Since this condition is
prevalent north of the city providing a suitable
access to service Granite Falls could be costly and
difficult to construct. No allowance was made in

the cost comparison for a road connection and Min-
nesota River bridge essential to service Granite
Falls from the North route alternate.

3) An unusually high concentration of high capacity
power transmission lines are located in the Granite
Falls area. A major United States Department of
Interior Bureau of Reclaimation sub-station, located
one mile north of Granite Falls, at present, has 11
transmission lines feeding from this sub-station.
Northern States Power Company's power plant east of
Granite Falls has 11 transmission lines diverging
from its plant.

The estimated cost savings for utility relocation of
the south route as compared to the north route is
$408,850. Because of these significant savings,
serious consideration must be given to the selection
of the south bypass.

4) The proposed relocation of T.H. 23 when incorporated
into the south T.H. 212 bypass route will reduce the
travel distance from Cottonwood to Clara City by seven
miles as compared to the present route. If the north
T.H. 212 bypass were established, part of this T.H. 23
travel savings would be lost.

5) A T.H. 212 bypass north of Granite Falls would carry
"only T.H. 212 traffic if the proposed T.H. 23 reloca-
tion is developed as planned; whereas, a south bypass
of Granite Falls with T.H. 212 would utilize a common
alignment with segments T.H. 23, T.H. 274, and T.H. 67.
If T.H. 23 was realigned to conform to a north bypass
a relocation of T.H. 274 and T.H. 67 to provide more
adequate transportation for this traffic would be
necessary.
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6) Adoption of a north route alternate would mean trans-
porting the excess excavation material from the steep
bluff area east of the river, where it is not readily
useable in the heavy cut section, across the Minnesota
River to be utilized in embankment in the low area
west of the river.

Because of the close proximity of the bluffs and the
C.M. St.P. & P. and the B.N. Railroad tracks to the
Minnesota River, control of sedimentation and siltation
would be difficult when bridging these embankment
materials over the river.

On the basis of these reasons the north route is not considered
feasible or prudent.

IV. ALTERNATIVES TO THE PROPOSED PROJECT

4 The map on the facing page shows four basic alternative alignments
which have been considered and studied. From the west boundary

ji of Wallace to the east boundary, each plan would occupy a different
location and would possess varying physical and traffic handling
characteristics, in addition to different environmental effects.

The "Tunnel Plan" would occupy a corridor of 3.57 miles, with
3,270 feet of twin two-lane tunnels. Principal advantages of
this alternative would be the small amount of property withdrawn
from the community, somewhat shorter length, and the relatively
superior alignment and median separation provided. Its disad-
vantages would be extremely high construction costs and high
tunnel maintenance costs. In addition, geologic investigations
have indicated unfavorable structural properties in the rock
formations along the potential tunnel route.

The "North Hillside Plan" would occupy a 3.67 mile corridor and
require an 1,100 foot long structure near the east end of the
project to carry the freeway over State Highway 4, U.S. Highway
10, the railroads, and the river. Principal advantage of this
plan would be the relatively minor structure requirements. Chief
"disadvantages are associated with the large side hill cut which
would be approximately one-half mile long and over 500 feet deep
at the point of maximum cut. Disposal of about 3,000,000 cubic
yards of excess material would pose problems, as would the dif-

ficulty of blasting on the hillside directly above the railroads
and less than 300 feet from the high school and other buildings
in Wallace business district. In addition, the large cut back-
slopes would lie on an equivalent 1:l slope, and would present
slide hazards to the Interstate highway and city of Wallace.
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The "South Hillside Plan" would require a corridor of 3.89 miles.
The only advantage of this plan would be that of direct ramp
connections to existing U.S. Highway 10 from the partial inter-
change west of Wallace. Immediate disadvantages are evident
in the impact which any south side alignment would have on the
residential area of Wallace. In addition, this alternative would
have poor exposure and would be two-tenths of a mile longer than
a any of the other nontunnel plans.

The "Surface Plan South of the Railroads" would be 3.71 miles long
and would require a 2,300 foot long structure just north of the
Wallace business district. Advantages of this plan would accrue
from the possibility of a full interchange at West Wallace and
moderate interference with railroad facilities. Disadvantages
include the dislocation of numerous properties, among them the
high school and municipal library. Furthermore, the existing
highway would be closed off for arterial use, necessitating
urban street improvements. Resulting access to the Nine Mile
Canyon and the Burlington Northern Railroad Depot would be
awkward.

An additional "M•odified Northside Elevated Structure Plan" was
inveatigated. This plan would differ from the proposed Northside
Elevated Structure Plan in that the Northwest Approach to Wallace
would be located adjacent to the mountain side, thus requiring
a less direct interchange connector. Since the length of the
structure would still be substantial, 3,700 feet, and the inter-
change connector less direct, this plan was considered inferior
to the Northside Elevated Structure Plan.

Maintaining the Status Quo

The Council on Environmental Quality's guidelines for the preparation

of an EIS mandate consideration of the so-called "do nothing" alternative,

i.e., what will be the environmental impact of maintaining things as they

are without constructing the contemplated project. In the sample of

statements we have read, this stipulation has seldom been adequately com-

plied with, One of the better responses, taken from the FEIS for F.A.

Route 64 (Illinois Route 47) from the West Junction with U.S. Route 150

in Mahomet to a point approximately 1.2 miles south of the Ford County

Line, is cited below. It stands out from the others because of the detail

1 * used to make it clear why the "do nothing" alternative is not a prudent

approach. It should be noted, however, that this detail was added only

after criticism by reviewers of the original statement in the DEIS. This
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statement is also included for comparison purposes. While it makes clear

the tradeoff between unsafe highways and other environmental effects, it is

too general to be satisfactory. It does not deal directly with the project

in question; similar remarks could be made about dozens of other highway

proposals.

Sullivan and Montgomery, in their recent review of highway impact

statements, have noted the growing use of form paragraphs and vague gen-

eralities in place of facts. 1 We want to caution against this approach

to EIS preparation. If the end product is to be meanfngful, it requires

findings rather than arguments, studies rather than opinions, and facts

rather than generalities.

Studies of the "do nothing" alternate show that ten
unsafe areas (potential high accident locations, See
page 30) exist within the project limits. The unsafe
areas consist of vertical curves which afford too
little sight distance, horizontal curves with radii
too short to permit high speed negotiation, and
stream bridges with insufficient lateral clearance.
To "do nothing" requires the present traffic as well
as increased future traffic to traverse these areas
with the greater than average probability of having
accidents.

Obviously, if no improvement is made, the existing
environment, as we know it, will not be changed.
However, this then requires the motoring public,
being a part of the environment, to continue to use
the existing narrow, unsafe roadway. If this is the
case, then the existing roadway is actually creating
an adverse affect on the existing environment. This
condition can be corrected if we consider the proposed
environmental effects, as discussed in the remainder of
this statement, to be less detrimental to the total
environments than the existing effects of retaining the
narrow, unsafe roadway.

iSullivan, James B., and Paul A. Montgomery, "Surveying Highway Impact,"

Environment, November, 1972.



ioRTA
#1 7 J..wMA.n w 1 .

- 'NT

i. N.

w .V

M.N. 11su * CD. .w

9 tRA 70 ftS wD

IFC

k. IN.

N'~*.. E K c 0

-4t -. ,
'.w* R A 1 iS D

~ ~ *T~S * RV

L IT

T-L.1.M* A 1  
H TO

I i I " 'Ir

at* A



79

The third example, printed below, is a typical discussion or the "do

nothing" alternative, i.e., it abounds in general statements. Thus it
mentions "future development planned both in the' vicinity of the proposed I,,
project and within the Uintah Basin" without stipulating what that de-
velopment is or indicating the type and amount of extra traffic it would
generate. In similar fashion, the report refers to "...deficiencies which

are evident in the present road" but does not list them, and to "...re-

ducing the level of service, at times, to Level D," but does not indicate

what the level means.

Often, as is the case here, such information is detailed in other 0
sections of the EIS if the reader will take the time to dig it out. But
putting the reader through that process defeats the purpose of the CEQ
guidelines calling for consideration of the "do nothing" alternative, i.e.,
to insure that the impact of taking no action is given as much study as

those other alternatives which call for implementing an action. To comply
with this stipulation, it would at the minimum seem necessary to summarize

all pertinent information concerning the no action alternative here, pref-
erably with references to the pages which contain the more detailed dis-
cussions of each item. Only in this way will the reviewer have all the

materials at hand to judge how adequately the sponsoring agency weighed
the spectrum of alternatives in recommending a course of action.

This is a matter of no little importance, for there are some spon-
soring agencies which have a vested interest in seeing projects go through,
if only to keep their staffs occupied. EIS for these projects tend to
start with the assumption that there is no merit in maintaining the status
quo, and so the matter is never adequately investigated unless the state-

ment is challenged.

Part IV - ALTERNATIVES

Status Quo Future development planned both in the vicinity
of the proposed project and within the Uintah
Basin will result in increased usage of the
highway; traffic will increase. Reconstruction
of the roadway is planned to aid in providing
increased safety, less inconvenience to the
travelers and opportunities for better mainten-
ance of the roadway. If the roadway is not
improved, the increased usage with higher vol-
umes of traffic will cause some congestion on
the road with more delays and increased hazards.

6

A
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By undertaking the proposed construction, it will
be possible to correct some of the deficiencies
which are evident in the present road. Road cut
and fill slopes can be built to correspond better
with the environment and can be reseeded to pro-
vide better erosion control and be more pleasing
in appearance. The proposed project can lend
not only an improvement to the roadway but an
improvement to the areas adjacent to the roadway.

If construction were not to be undertaken, the
highway would incur further limits on providing
service, reducing the level of service, at times,
to Level D. Increased loads are now affecting

A the riding qualities of the roadway and increasing
the maintenance costs.

This section of highway has shown a greater number
of vehicle accidents than the same length of high-
way adjacent. The number of accidents from histor-
ical evidence is likely to increase. Totals of
accidents for previous years are:

ACCIDENTS

1967 1968 1969 1970 TOTAL

Milepost 33 to 43 13 8 12 25 58
(This project)

Milepost 23 to 33 7 12 10 24 53
(Rebuilt in 1961)

Milepost 43 to 54 4 10 20 11 45
(Constr. in 1940
presently being

reconstructed)

In short, the "do nothing" alternative would simply
ignore a small existing problem which, by all avail-
able evidence, will develop into a large future
problem tending to thwart economic and sociologic
progress.

The excerpt below, taken from the DEIS for the Tijuana River Flood Control

Project in San Diego County, California, is by far the most cogent analysis

of the "do nothing" or no action alternative we encountered. Of particular

note is the seemingly neutral approach to the issue taken by the authors,

a consulting firm working under contract to the U.S. Army Corps of Engineers.
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Their presentation is factual, and their discussion straightforward and

without any hint of advocacy. This stance tends to lend credence to the

EIS.

Several other aspects of this section also deserve comment. First,

with regard to determining expected future land use patterns, note how

"the authors draw on the implications inherent in existing legal and other

regulations governing floodplain use to arrive at an estimate of the

- amount of flood protection that would be available for each projected

use should the project be shelved. This in turn allows them to predict

what the likely land use patterns would be in that circumstance. And

second, with regard to the hydrologic consequences of no action, note

the authors, frank statement of the uncertainties involved. Rather than

make a forecast, they have presented alternative schema based on the two

most likely meteorologic possibilities, continued drought or a return to

a normal rainfall regime. Such frankness is commendable. In general,

EIS would be better documents if, when they lack precise answers, they

say so.

Expected Environmental Changes in the Absence of Flood
Protection. The precise patterns of development which can
be expected to take place in the lower Tijuana River valley
in the absence of the proposed flood protection measures is
difficult to predict because (1) the City of San Diego now
requires that structures in the valley be designed to with-
stand a 50-year flood; (2) the location of the 50-year flood

line (and the elevation of the 50-year flood level) has not
been established throughout most of the valley; (3) the plans
for the valley adopted by the City of San Diego (17) are based
upon the existence of adequate flood protection measures; and
(4) there is no way to predict whether the present drought is
about to terminate or whether it will persist for many years
to come.

The Border Area Plan adopted in 1966 and the General Plan
adopted in 1967 (and reapproved in January, 1970) by the City
of San Diego for the development of the lower Tijuana River
valley assume that a flood control channel will be constructed
(17, 18). The City has made no plans for development of the
vaTle7floor in the absence of flood protection. It is, of
course, possible to construct the residential and commercial
improvements within the valley, and possibly a marina might
be built within the estuary, even though flood protection is
not provided. However, it is very unlikely that such plans
will be carried out while a severe flood hazard exists.
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If the proposed flood control plan is not implemented, it
appears most probable that the development of the valley will
be limited to (1) marginal areas which are presently safe from
the 50-year flood and (2) recreational, agricultural, and high-
way improvements which can tolerate occasional inundation. If
the appropriate governmental agencies were to make clear that
flood protection would not be provided and that zoning for
residential and commercial improvements was not contemplated,
a marked reduction in land values and tax rates might be expected.
Also, under such circumstances, one would expect landowners with-
in the valley to seek tax relief under the California Land Con-
servation Act.

The absence of extensive developments in the lower Tijuana

River valley can be attributed to:

1. lack of pressure for development prior to 1960, and

2. increasing restrictions on development since 1960 (and
especially since 1965), which have been designed to
prevent erection of structures vulnerable to flood
damage.

During recent years the City of San Diego has become increas-
ingly aware of the necessity of restraining developments on
unprotected flood plains. Five years ago the City began to
require that all structures placed in the lower Tijuana River
valley be located on land at least 1.5 feet above the inundation
level expected from a 50-year flood, which has an estimated flow
rate of 50,000 cfs. The elevation of this 50-year flood has not
been determined except in one location (9). Therefore, in order
to obtain a permit to build on lands which lie within the design
(300-year) flood inundation area (Figure 1), a developer must
make an investigation to determine the elevation of the 50-year
flood at the construction site. If it is determined that the
land surface does not provide 1.5 feet of freeboard above the
50-year flood inundation level, then land filling must be carried
out to provide the necessary elevation. If the developer finds
that his land is the required height above the 50-year flood
inundation level, then he is free to commence construction, even
though the land may be below the design flood inundation level.
In either case the developer must agree to payment of the neces-
sary assessments when flood control is provided for the design
flood.

Prediction of the future changes in land use will be partially
based on the determination of the 50-year flood line. The deter-
mination of this line and corresponding elevations is a complex
and time-consuming process beyond the scope of this report. How-
ever, it is possible to make some crude estimates of the area
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covered by the 50-year flood. These are based on (1) knowledge
of the topography of the valley floor, (2) the location of the
design flood inundation line, and (3) a small area study of the
50-year flood line at an industrial park site in the eastern
end of the valley (9). The available data suggests that the
50-year flood will Tnundate 75Yo to 95% of the area which will
be submerged by the design flood. Therefore, it is estimated
that 3900 to 4900 acres of the valley floor will be inundated
by the 50-year flood. Consequently, it appears that in the
absence of flood protection agricultural activities within the
valley can be expected to continue below the SO-year flood
inundation level if water quality and soil salt problems can
be economically resolved.

It is also difficult to predict future hydrologic occur-
rences. The difficulty arises from large uncertainties with
regard to (1) pumping of the ground water on both sides of the
border and (,2) the occurrence of floods within the valley. If
the exploitation of the ground water on both sides of the border
exceeds the rate of recharge, then the level of the water table
will drop and the ground water quality will deteriorate further.
As the quality decreases, however, the extraction rate for ag-
ricultural purposes is also likely to decrease. Some reduction
in the ground water produced for municipal supplies might also
result from the increasing availability to the City of Tijuana
of desalinized sea water, or reservoir water, which should be-
come available upon termination of the present drought.

If the present drought persists, the deterioration of the
quality of the ground water in the lower Tijuana River valley is
very likely to continue. Under such circumstances, agricultural
activities and soil reclamation projects might become totally
dependent on imported water. If, on the other hand, extensive
periods of normal rainfall recur, then marked improvements in
the water quality and decreases in soil salinity can be expected.
Certainly, the occurrence of a 10-year (16,000 cfs) flood every
decade would greatly improve the ground water situation within
the valley. F

Consideration of Alternative Modes of Transportation

Although many highway planners pay lip service to the need to

develop all modes of transportation, in the last analysis most highway

EIS give short shrift to the mass transit alternative. Such is the

case in the quotation printed below. Despite the fact that a substantial

proportion of the traffic necessitating the construction of the proposed

a!
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highway is generated by workers commuting from out of town to their jobs

at a Chrysler Corporation automobile plant, no attention has been paid

to the possibility of bussing these people and diminishing the load in

that manner. Yet such a move might result in substantial savings by

allowing the project to be scaled down in scope.

Moreover', having eliminated mass transit as an "alternative," there

is no mention of the subject in the chapter on "The relationship between

local short-term uses of man's environment and the maintenance and en-

hancement of long-term productivity." Yet,given this countryIs excessive

energy consumption and a burgeoning energy shortage, this is a long-term

alternative which should have been investigated.

At the present time and for the near future, automobile
transport is the most feasible transportation mode to
satisfy the requirements of the ... area.

The excerpt printed below, taken from the FEIS for a highway, is a

slight improvement over the previous example in that this writer has looked

at other forms of transportation and indicated the current status of each.

He does not, however, carry his analysis far enough. The emphasis is on

trucking and recreational travel. Missing is any consideration of long-

term economic trends in the region and how they might alter the present

transport picture.

The writer's reasoning here is hard to fathom, for further on in the

EIS in the section on short term advantages of the project versus long

term outlook he notes both the growing importance of the Uintah Basin as

an oil and mineral producing region and the likelihood of additional

growth there spurred by water storage and power generation facilities

to be developed on Basin streams tributary to the Colorado River. Indeed,

if matters go as expected, and the current energy and mineral shortages

make it seem likely that they will, the resulting growth should have a

substantial impact on the present transport mix in the Basin. Thus the

writer should have explored such questions as: 1) Are increased pumping

of oil and the mining of oil shale likely to cause revival of plans

for construction of a railroad in the Basin? 2) If the answer is yes, how

much traffic is likely to be diverted from the highway? Will this leave
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the facility under-utilized? 3) If the answer is no, will it mean more

traffic on the road,perhaps exceeding the level for which it was designed?

4) What are the alternatives for exporting the high wax content oils during

the winter when they cannot be pumped through a conventional pipeline?

Highway? Rail? Heated Pipeline? What would be the likely impact of each

mode on the proposed project? 5) What type of development is likely

to come in once the water storage and power generation facilities are

completed? 6) How much traffic will it generate, and what type of traffic?

Obviously no polished analysis can be expected here, but the economic

trends are clear enough that interviews with those developing the Basin's

mineral and water resources should yield tentative answers about the

future transportation mix. Possible tradeoffs among alternative modes

of transportation, and the cost relationships involved could then be

explored, and the proposed project seen in light of the total Basin trans-

port picture rather than as a separate entity.

Note also that this discussion was not placed under the category of

alternatives in the EIS, but rather under the physical impact of the project

where it seems completely out of place.

PART II

C - Physical Impact of the Project

Other Modes There is no planned expansion of other trans-
portation routes or facilities. Proposals
for construction of a railroad into the Uintah
Basin have been shelved and oil is carried by
pipeline. The newer oil fields in Duchesne
County, however, are producing oils with a
high wax content which cannot be pumped through
the pipeline during colder winter temperatures.

Vernal has a full-service airport with a paved
runway which accommodates small to medium
sized aircraft and scheduled flights by
Frontier Airlines. Duchesne and Roosevelt
have landing strips which do not have full-
service. Air service, though, cannot replace
the highway in supplying all transportation
needs of the Uintah Basin.

Future transportation needs appear to be oriented
towards trucking and recreational travel.

.J.
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C. Probable Environmental Impacts of the Proposed Project

This section is given over to an analysis of, and commentary on,

probable environmental impacts. Two categories in particular concern

us. First are the commonly encountered impacts such as air pollution

where so much technical material is available that it becomes difficult
for the EIS writer to isolate and interpret that portion which pertains
to a particular project. Second are the less commonly discussed effects

such as sociological impact or the impact of motor vehicle vibrations.

Here the EIS writer may be confronted by a paucity of adequate data, a

lack of familiarity with source materials, and/or uncertainty as to how

to proceed in an unfamiliar area.

It is not the intent of this section to provide a comprehensive

analysis of a broad range of impacts. Rather, those discussed are a selec-

tion chosen either because they are good illustrations of ways of handling

the problems that arise in dealing with certain types of impacts, or be-

cause the particular topic merits more discussion than it currently receives
in a typical EIS.

Air Pollution

Air pollution is a difficult subject with which to deal. We have

already noted, for example, the sheer mass of available technical informa-

tion and the difficulty it creates in the isolation and interpretation of

that material which is pertinent to a given project. A further problem

arises because .EIS writers are generally uncertain as to what level and in

what detail the matter should be pursued in the statement. Under these

circumstances it is not surprising that a degree of confusion marks the

discussion of this impact in not a few EIS.

In the case of highway EIS most writers have limited themselves to

summarizing the levels of major pollutants emitted from automobile exhaust

(CO, NOx, HC), their concentrations along the route, and the comparison of

these levels with Federal air quality standards. Some writers, particularly

those whose projects are in areas with high background levels of pollution,

have chosen to go a bit further and look at the amounts of other pollutants

stemming from automobile exhaust, such as sulfur, lead and particulate

matter, again relating these to Federal air quality standards. Few, however,
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have attempted to relate emission levels to the pollutant priority ratings

of the air quality regions in which the projects are being undertaken, some-

thing we consider highly desirable.

Under regulations promulgated by the Department of Health, Education

0. and Welfare, each state is divided into a number of Air Quality Control

Regions. There are eleven in Illinois. Sampling stations have been

established in each region to monitor air quality on a continuing basis.

Their initial task was to determine the region's background pollution

levels for major air pollutants and to compare these levels with Federal;

air quality standards to see whether, or in what areas, a given region!s

air quality was threatened. Depending on the extent of the threat, prior-

ities have been assigned to each region. These require special monitoring

for those pollutants whose level approaches or exceeds the permissible

standards.

In metropolitan areas, where background pollution is liable to be high

and a new freeway may contribute substantially to the atmospheric pollution

load, several levels of analysis are thus necessary. First,the impact of

the project on the area it traverses needs to be assessed--a useful tool

here is a contour map showing the expected concentrations of a pollutant

as one moves away from the road (see example). This visual approach to

the presentation of the data makes the extent of the impact much clearer

than do statements such as "...the Carbon Monoxide (CO) and Hydro-Carbon

(HC) concentrations 500 meters downwind will be 0.0027 parts per million

(ppm) and 0.0004 ppm, respectively." Second, the contribution of the pro-

ject to the regional background pollution load requires discussion, since

it is a crucial factor in determining dispersion rates for pollutants.

Both analyses would also benefit from the inclusion of a summary of pre-

vailing meteorological conditions in the area.

One other point also deserves mention. A prominent feature in highway

construction today is the bypass, routing traffic around cities and towns

instead of through them. Justification for these projects usually includes

a lowering of air pollution levels in these municipalities, but the expected

positive impact is almost never documented. It would be desirable to have

some predictions on this matter, and to follow up on these projects several

years after they go into operation to determine how accurate the predictions

were..
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In the following citation the EIS writers have attempted to assess

the probable environmental impact of air pollution resulting from the

construction of a highway bypass. Their method involved calculating

the total amounts of CO, NOx, and HC emissions likely to be generated

by traffic using the route two years after its completion (1978) and

"in the project's design year (1995). Estimates were developed on the

basis of uncontrolled emissions and using the 1975 and 1976 federal

standards for new vehicle emissions. From these figures the authors

concluded that "...the average air quality from vehicle exhaust emis-

sions along the ... Bypass will not be a significant adverse effect

on a substantial number of people."

This conclusion does not seem warranted-by the analysis. There

are far too many avenues which still require exploration before the

air pollution impact can be pinned down one way or the other. First,

and most important, the authors have failed to relate their figures

to the background level of pollution for the surrounding region. This

highway is to be constructed just eight miles downwind of a major in-

dustrial city which generates substantial amounts of pollution. It is

likely that because of these emissions the ambient air in the region con-

tains nearly the maximum permissible amounts of one or more of the major

pollutants. This means that to adequately evaluate the project's effect

one must first ascertain the maximum permissible levels for the major

pollutants as established by the local Air Quality Control Region, as

well as the current background levels of these pollutants. Only then

can one determine impact, i.e., whether the pollution load from the pro-

posed project, added to the background figures, will substantially affect

existing air quality.

Second, the authors limit their discussion to the three major pol-

lutants in automobile exhausts. In some cases this may be sufficient,

but in industrial areas such as this where background levels of pollution

are likely to be high, the amounts and effects of other pollutants from

automobile exhausts, such as lead, sulfur, and particulate matter, gen-

erally warrant calculation and evaluation.

4'
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Third, the analysis does not delve into such projeot related ef~feeta

as concentrations of pollutants in the vicinity of the highway, or their

impact on those who will be living near the facility. To accomplish this

latter end, the writers would have had to determine probable future land

use patterns, a subject they explicitly duck with the less than convincing

explanation that ... future development is the responsibility of local

agencies through zoning of land, which the Illinois Department of Trans-

portation has no control over." Alternatively, they could have used their

calculations as the basis for a set of contour maps showing the expected

concentrations of each pollutant as one moves away from the highway. These

in turn could have been consulted to determine the likely effect of auto-

mobile emissions on any future land use. Unfortunately, neither alterna-

tive was considered.

Fourth, the writers indicate but do not document an expected drop in

air pollution levels in the downtown area once the bypass begins to divert

traffic away from it. As this lessening of impact is one of the chief

rationales for the project, estimates of the degree of improvement should

have been developed.

Fifth and finally, in light of the conditions in this airshed noted

above--particularly the contiguous location of the two major centers of

population--a discussion of the meteorological conditions in the area

would be desirable. This should include such items as wind speed, wind
direction, topography, frequency of inversions, etc.

At the present time no air quality standards relating to
highway improvements have been issued by the Federal High-
way Administration.

In the absence of such standards or criteria, qualitative
estimates based on quanitative data available from the U.S.
Environmental Protection Agency and the U.S. Department
of Health Education and Welfare relating to vehicle emissions
can be developed.

The quantitative data can be developed with existing as
well as projected traffic volumes. The projected traffic,
two years after construction and projected traffic for the
design year is our best estimate based on proposed develop-
ment plans for .... The future development is the respon-
sibility of local agencies through zoning of land, which
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the Illinois Department of Transportation has no control over.
The ... Bypass is designed with the most current future develop-
ment information available at this time.

qualitative

SFor a general view of air quality, which the following quanti-
tative data will support, it can be stated that:

",,Federal standards for new vehicles will cause
a decrease in HC and CO emissions beyond 1980
in spite of the increase in vehicle population.
Nitrogen oxide emissions, however, will continue
to increase at a rate augmented by efforts to
control CO and HC emissions, unless NO emissions
are specifically controlled." 1  X

The above statement was made based on standards for emissions
established through 1971. Since then specific actions, through
issuance of standards through 1976, have been taken in regard
to NOx emissions. 2 These standards provide that: NO emissions
will also be reduced even though vehicle populationxincreases.

Quantitative Analysis of Air Pollution Emissions:

Typical uncontrolled vehicle emission for exhaust (per 1968)
on a mass basis are:3

HxC - 8.9 grams/vehicle - mile
9~ xy

CO - 44.5 grams/vehicle - mile

NOx - 5.3 grams/vehicle - mile

This data is used in calculating the probable effect the bypass
would induce if there were no Federal standards for vehicles.

I. Control Techniques for Carbon Monoxide, Nitrogen Oxide,
and Hydrocarbon Emissions from Mobile Sources, U.S. Dept.

: -Health, Education & Welfare, (Washington, D.C.: National
Air Pollution Control Administration, 1970). Publication
No. AP-66, p. XV.

2. Federal Register; Volume 36, Number 128, Friday, July 2,
1971, Part II; (Title 45, Chapter XII, Part 1201.21),
p. 12658.

3. Op. ci. H.E.W., Publication No. AP-66, p. 3-8.
"V.
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The established exhaust vehicle emission standards on a mass
* basis are: 4

1975 1976

HxC - 0.4 0.4 grams/vehicle - milex y

CO - 3.4 3.4 grams/vehicle - mile
NO - 3.0 0.4 grams/vehicle - mile

Bypass Data:

Length - 5.5 miles (approximately, between established
termini)

6
Traffic - 11,284 vehicles, 1978 ADT, two years after

construction of the bypass.

- 16,120 vehicles, 1994 ADT, design year.

7
CALCUIATIONS:

2-Years After Completion

N x 1,000 1978 A.D.T. 1978 A.D.T. 1978 A.D.T.
Average Uncontrolled 1975 Standards 1976 Standards

grams day Emissions

H C 552.4 24.8 24.8x y

CO 2761.8 211.1 211.1

NO 329.1 186.38 24.88
x

4. Op. Cit., Federal Register; Volume 36, Number 128, p. 12658.

5. 02. Cit., H.E.W., Publication No. AP-66, p. XV.

6. A.D.T. used here is the largest average vehicles per day
projected, and used to indicate the worst traffic condition
anticipated for any single segment.

7. (Average grams/day) N = (A.D.T.) x (miles of freeway) x
(emission standard for HC, CO or NO)
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i DesignYear
I

N x 1,000 1995 A.D.T 1995 A.D.T. 1995 A.D.T.
Average Uncontrolled 1975 Standards 1976 Standards

grams/day Emissions

HxC 789.1 35..5 35.5
x y
CO 3945.4 301.5 301.5

NO 469.9 .266.08 35.w58x

CONCLUSIONS

From the average calculations it is evident that the average air
quality from vehicle exhaust emissions along the ... Bypass will
not be a significant adverse effect on a substantial number of
people.

Further, summary data (Table 8-1) on projected vehicle exhaust
emissions supports the average calculations. 9

It is apparent that a net reduction in air pollution from the
Bypass will be felt by a substantial number of people in the

area. Alternatively, a relatively fewer number of residents
in close proximity to the bypass might be faced with increased
air pollution problems, but the increase is considered insig-
nificant.

8. Op. cit., H.E.W. Publication No. AP-66, p. XV.

9. Op. cit., H.E.W. Publication No. AP-66, p. 8-2.

One of the best general discussions of the impact of automobile emis-

sions is in the FEIS for the East Mason Street Project from South Jackson

0Street toBellevue Street in Green Bay, Wisconsin (see below). The com-

mittee which produced this report seems to have intended that it contain

background material on each impact discussed for the benefit of the reviewers,
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who in this case would be laymen. (Fbr details on the origin of the

East Mason Street Project FEIS see the commentary under noise impact).

Thus this section begins with a review of the characteristics of

HC, NOX, CO, .SO2 and SO3 , particulate matter, and lead, their relation
to the internal combustion engine, and their respective effects on

vegetation and, most important, on human health. Only then do the

writers get around to the specific case in question.

The inclusion of background material on impacts is, in our

opinion, an excellent idea which deserves wider adoption. Particu-

larly where a project is controversial, the EIS has the potential

to become more than just a document written to comply with federal

law. It can also perform a valuable function by informing the con-

cerned citizen about a proposed action and its anticipated impact.

The problem is that many impacts are highly involved and the layman

lacks the technical expertise necessary to grasp them. For this reason

it is highly desirable to include sufficient background material so

that the citizen reader can see the full ramifications of the project.

In this respect the East Mason Street Project FEIS deserves high

marks.

Unfortunately, when the analysis finally focuses on East Mason

Street itself the caliber of the discussion deteriorates appreciably.

First, while attention has been given to prevailing meteorological

conditions in the discussion, the only variables referred to are

mean wind speed and wind direction. Because atmospheric conditions

change appreciably from season to season, and correspondingly the

ability of the atmosphere to absorb or disperse pollutants, a seasonal

analysis would be more meaningful. Second, East Mason Street is

tree-lined; yet there is no discussion of the effects of automobile
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emissions, present or future, on this vegetation. Third, the cal-

culations used to generate chart 3, "Estimated Automobile Produced

Pollutants Vs. Standards," are such as to raise questions about the

chart's validity. To begin with, rather than assessing each alter-

native separately, the writers have presented generalized neighbor-

hood data, apparently basing their measurements on the present road

alignment. Yet one of the alternatives is for rear access to the

properties along East Mason Street, thus placing these homes adja- ,

cent to two sources of pollution, rather than one. Further, the

calculations of maximum emissions "assume a distance of 22 feet from

the source to the point of interest." Yet, at least one of the al-

ternatives would bring the road closer to the homes than this. We

believe an analysis of each of the alternatives individually, with

the data presented as contour maps showing the concentrations of

each pollutant away from the road's midline, would have alleviated

the problems just cited and enabled one to have more confidence

in this section's stated conclusion that "the addition of automo-

bile produced emissions to the air of East Mason Street would not

have a significant impact on human health if the street was

widened."

To close on a positive note, this excerpt contains the only

attempt we found to relate the estimated pollution from a project

to the background levels of pollution for the regional air shed.

This type of analysis should become standard procedure in all EIS

where it appears that the project might contribute substantially

to-a deterioration of prevailing air quality.

4
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(Note:

The citation has been abridged to conserve space. The deleted

material dealt with the ma~jor pollutants from automobile exhausts

(CO, NOx, HC). Our feeling was that sufficient information is available

concerning their characteristics and effects elsewhere that no serious

harm resulted to the citation from their omission.)

IMPACT OF AUTOMOBILE EMISSIONS

Present day transportation modes, and particularly the motor
vehicle, emit many forms of air pollutants. The primary
pollutants emitted are hydrocarbons, oxides of nitrogen,
carbon monoxide, oxides of sulfur, particulate matter, and
lead.

The transportatfon sources and characteristics of these
pollutants are:

Oxides of Sulfur

Transportation Sources: The motor vehicle supplies less than
10 percent of the total sulfur oxides in the atmosphere.

Characteristics: Sulfur dioxide (S02 ) is the main oxide of
concern, due to its toxic nature even at low concentrations.
Sulfur trioxide (SO,) combines with water vapor in the air
to form sulfuric acid, which is a stronger irritant than SO2
and a strong corrosive agent. Sulfur trioxide is less prevalent
than sulfur dioxide.

Particulate Matter

Transportation Sources: The chief sources of particulate
matter (organic and inorganic)are industrial operations,
modern transportation facilities, and domestic combustion
processes.

Transportation facilities or vehicles contribute small amounts
of particulates on an individual basis, but when the combined
effect of all transportation vehicles' emissions are considered,
significant particulate loads are deposited into the atmosphere.
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Characteristics: Suspended particulate matter ranges in size
from 10 microns (1/1000 of a millimeter) in diameter, to 0.1
microns or smaller, and may be liquid or solid.

The most frequent metallic elements associated with airborne
particles are silicon, calcium, aluminum, iron, magnesium,
lead, copper, zinc, sodium, and manganese. The organic frac-
tion of particles is usually even more complex, and may con-

C, tain a large number of aliphatic and aromatic hydrocarbons,
acids, bases, phenols, and many other compounds.

Lead

Transportation Sources: The automobile is the single greatest
source of lead pollution in the atmosphere (approximately 15
percent). This is because of the tetraethyl lead added to
gasoline to improve engine performance.

Characteristics: Lead is toxic at certain concentrations,
and the major concern with this pollutant is its cumulative
effect in the body. To date, these levels have not been
found to exceed acceptable limits.

The health effects (and other effects, where applicable) of
L these individual air pollutants are: 2

Oxides of Sulfur

L Sulfur dioxide (SOl) is one of the most abundant air pollutants,
and one of the easiest to measure. It is often taken as a general
indicator of air pollution buildup. SO2 in automobile emission
is not very important, however, especially in locations where a
lot of SO2 is produced by heating sources and thermal generators.
There is relatively little sulfur in automotive fuels.

As a pure dry gas, SO2 is not harmful even at 5 ppm. 5 ppm would,
though, be an extremely high concentration in polluted air when
mixed with particulates and fog (moisture). In the "Great London
Smog" of 1952, S02 concentrations did not exceed 1.3 ppm. It
appears that the health effects of polluted air are due not to
S02 as such, but to the other pollutants which accompany SO2.4k
There is good evidence that bronchial asthma, chronic bronchitis,
emphysema and lung cancer are aggravated by air pollution. These
diseases are approximately twice as common among city dwellersas among country dwellers. Sulfur dioxide, particulates, andmoisture are generally considered to affect health as follows:

/
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The SO2 and moisture combine to form sulfurous and sulfuric
acids. These adhere to particles of carbon which are carried
into the lungs and cause damage on contact with the lung S
tissue.

Other Effects: Sulfur dioxide causes both acute and chronic
injury to the leaves of plants. Acute injury occurs at con-
centrations of about 0.25 ppm, with the severity dependent
upon the concentrations and length of exposure. Long term
exposure to atmospheric sulfur dioxide results in leaf injuries,
reduced growth, and tree mortality.

Sulfur dioxide and sulfuric acid are responsible for the accel-
erated corrosion of metals such as iron, steel, copper, and
nickel. Sulfur dioxide and sulfur trioxide attack building
materials which contain carbonates (limestone, marble, slate, I
and mortar). These materials are converted to relatively

soluble sulfates and are leached away by water. Oxides also
make paper brittle, and harm synthetic fibers used in textiles.

Particulate Matter

Studies of epidemics indicate an association between air pol-
lution and health effects of varying severity. This association
is most firm for short term air pollution episodes. Healthy
persons are generally not affected by long term concentrations
as high as 200 to 300 ug/m3 , but persons with asthma or other
respiratory diseases may be affected (respiratory distress). I
Health effects of particulate matter are determined by chemical
composition and size. Particles larger than 10 microns in
diameter generally do not enter the respiratory system at all.
Particles larger than 5 microns in diameter enter the upper
respiratory tract, affecting nose and throat, but are not drawn
into the lungs. Particles less than 5 microns in diameter I
enter the lungs and can carry acid with them.

Other Effects: Particles suspended in the air scatter and absorb
sunlight, reducing the amount of solar energy reaching the earth,
and producing hazes and reducing visibility. Visibility reductions
occur at concentrations of particulate matter below those considered
to be of health importance.

The range of visibility may be estimated approximately from the
following formula:

Visibility (in miles) 750 /Particle Concentrationexpressed in ug/m3
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A visibility range of less than five miles interferes with
aircraft operations and it may be segn that this occurs at
a particle concentration of 150 ug/m .

Particulate matter damages textiles and buildings by soiling,

in combination with pollutant gases of acidic nature.

Particulate matter in diesel and gasoline engine exhausts is
-also a source of offensive odors.

Lead

The health effects of airborne lead are somewhat controversial.
Lead is known to be a poison, and it is cumulative in the body.
No one has contracted lead poisoning from breathing polluted
air, however; 90 percent of all lead taken into the body comes
from food and water.

The automotive contribution to lead in the air is about 15 per-
cent. It has not been shown to be a health hazard, although it
is true that city dwellers generally have higher levels of lead
in the blood than country dwellers. The argument for removing
lead from gasoline is not that it is presently a health hazard,
but that it potentially is, since lead concentrations are on
the increase almost everywhere.

The level of lead in the blood is transient and is an indicator
of current exposure. Lead accumulates in the bones. Under Kmetabolic stress, stored lead is mobilized. It is reported
that lead in the blood stream may interfere with maturation
and development of red blood cells, cause disturbance of enzyme
activity, and interfere with some liver and kidney functions.
Lead intoxication occurs above 0.09 mg of lead per 100 grams
or blood.

Other Effects: A relationship exists between the amount of
lead in the air and traffic volume, proximity to highways,
engine acceleration, and wind direction. It has been found
that the effect of traffic on lead levels in the air is limited
to a rather narrow zone bordering the lee side of the highway.
Effects on humans have not been detected.

Lead in automotive fuels interferes with the operation of cat-
alytic mufflers, which are designed to decrease automotive

A "emissions of hydrocarbons and carbon monoxide.

The bar chart (See chart I) shows the automobile portion of
each of the major air pollutants originally identified by HEW.3
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The chart includes hydrocarbons, carbon monoxide, oxides of
nitrogen, sulfur oxides and particulate matter of dust. As
can be seen from this chart, about half of all hydrocarbons
come from automobiles, and the other half comes from other
sources. The automobile is responsible for a little over
60 percent of the total carbon monoxide in the U.S. atmos-
phere. About two-fifths of the oxides of nitrogen emissions
come from automotive sources. Note, however, the relatively
"low contribution of automobiles to both the sulfur oxides
and particulate matter levels.

The pair of bars on the far right represent the tonnages of
all air pollutants.

Automobiles in 1968 were responsible for about 39 percent of
the tonnage of pollutants in the atmosphere. This figure is
the one most often cited as indicative of the automotive
contribution to the overall air pollution problem. This fig-
ure has been as high as 90 percent in some statements, but
more often 60 percent is the figure used. The data on this
bar chart is from the most recent HEW publication (August, 1970).
HEW previously published information which showed a 60 percent
figure for 1966 and which probably serves as the basis for the
above-mentioned statements.

The use of such data assumes that a ton of hydrocarbons is as
much of an air pollution problem as a ton of carbon monoxide
or a ton of sulfur oxides. This is simply not the case. Ac-
cording to the latest proposed air standards, it takes over
100 tons of carbon monoxide to be of as much air pollution
concern as one ton of sulfur oxide. If both the total tonnage
and these air pollution concern issues are considered, then
a "relative-effect" bar chart can be drawn (See Chart 2). This
shows that the automobile is responsible for less than 10 percent
of the total U.S. air pollution problem for the 1968 calendar
year. The automobile certainly should be less responsible than
that for air pollution today because of the increasing control
"systems installed nationally since 1963, and particularly because
of the exhaust control added with 1968 models.

At the symposium on "Lead in Gasoline", it was concluded that
there have been no known cases of illness or death to animals
or man traceable to lead particules from automobile exhausts.
With the development of low-leaded and unleaded fuels, and the

hw increased use of these fuels, this pollutant will decrease with
time.

Chart 3 shows the estimated contribution of automobile-produced
pollutants to the regional air quality. These computations are
based upon calculations given in the "Workbook of Atmosphere
Dispersion Estimates," a publication of the U.S. Department of
Health, Education and Welfare.
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CHART 3

ESTIATED AUTOMDBILE PRODUCED POLLUTANTS VS. STANDARDS

Maximum

E.; t imat ed
Contrilbution Air QualityPollutant Measurement 1973 193Standard# !

L Hydro- ug/m3  62 5 160.0 3 hr/
carbons* concentrat ionL ~(6 to 9 A.M.)
Carbon PPM 1.53 0.08 9.0 8 hr/ 9

L Monoxide* concentration

Nitrogen PPM 0.0499 0.0082 0.05 Annual MeanL Dioxides* concentration

Oxides of PPM 0.0026 0.0042 0.03 Annual MeanL Sulfur concentration

Partic- ug/m3  9.5 15.1 75.0 Annual Mean
,ulates concentration

# Current primary ambient air quality standards (April 30, 1971
Federal Register). Equals Wisconsin Standards Wis. Adm. Code
Section NR 155.

* Automobile mix by age according to 1960 "Automobile Facts and
4 Figures". Based upon 1975 legislated controls and no cars
-" 19 years of age.

SBased upon a distance of 22 feet from the source to point of
interest and a 10.2 mph mean wind speed.
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The computations in Chart 3 are based upon the maximum 1973
and 1993 projected Average Daily Traffic (ADT) volumes. Ac-
tual traffic counts taken on East Mason Street were used to
determine the percentages of the ADT for use in the computa-
tions.

The computations are also based on the mean wind speed and
direction from data available at the U.S. Weather Bureau,
Austin Straubel Airport. WFRV-TV, Channel 5, is located on
East Mason Street and would have been a better source of wind
speed and direction figures, but its forecasting service relies
on U.S. Weather Bureau information. The mean wind speed is
10.2 mph. The wind comes from a southwest direction. Changes
in the wind speed affects the calculated contributions inversely.

The computations assume a distance of 22 feet from the source
to the point of interest. Distance affects the computations
inversely (i.e., the calculated level decreases with a greater
distance.)

The values in Chart 3 are for the maximum ADT on East Mason
Street. For any other traffic volume, the estimated contribu-
tion of any pollutant to the quality of this region's air
would be proportionately less.

In 1973, the most significant pollutant contribution from ve-
hicles using East Mason Street will be nitrogen dioxides. The
estimated contribution of this pollutant is equal to the Air
Quality Standard. It must be noted that this contribution is
estimated at only 22 feet from the source to the point of interest
and that any distance increase will reduce this value.

The other pollutants listed contribute from 9 to 39 percent toward
the Air Quality Standard level.

Under 1993 controls, the contribution of all pollutants will
range from I to 20 percent of the Air Quality Standards. The
most significant reduction to be realized will be nitrogen
dioxide from equal to the Standards down to 16.4 percent of the
Standards.

Green Bay is located in the Lake Michigan Interstate Air Quality
Region. This region has a Priority III rating for all pollutants
except particulates for which it has a Priority II rating. With
these priority ratings, the only pollutants that must be monitored
in accordance with the 1970 Federal Clean Air Act are sulfur
dioxide and particulates.

These two pollutants have been monitored in Green Bay. Parti-
culates monitored at 100 N. Jefferson Stregt, City Hall, in
1972 showed a geometric mean of 43.40 ug/m . With the 1973
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contribution 3estimated at 9.5 ug/m3 , a total geometric mean
of 52.9 ug/ 3  results, which is below the air quality standard
of 75 ug/m

At this same location, the sulfur dioxide monitored for the
same time period was found to be at a level of 22.43 (0.0082 ppm).
This 0.0082 ppm plus the 1973 contribution of 0.0026 ppm results
in a total level of 0.0106 ppm which is below the air quality
standard of 0.03 ppm.

Many people express concern over the probable levels of various
pollutants along East Mason Street. One pollutant that seems
of particular interest to many is carbon monoxide, possibly
because of the deaths attributed to it. Chart 4 represents

..the estimated 1973 and 1993 contribution levels as the distance
downwind from the source increases. In 1973, the 1.5 ppm con-
tributed to the quality of this region's air at 22 feet from
the roadway decreases very fast as the distance from the source
increases. At the back lot line (approximately 240 feet from
the source) the estimated contribution is 0.19 ppm (2 percent
of the Air Quality Standard). In 1993 the estimated contribu-
tion to the regional air quality is 0.08 ppm (1.0 percent)'at
22 feet and is less than 0.01 ppm at a distance of 240 feet.

Chart 5, "Carbon Monoxide Effects", shows the relationship be-
tween human health effects and the exposure time at various
levels of carbon monoxide concentration. Note that the maximum
one hour concentration of 35 ppm is in the area below that
where symptoms develop and is a very conservative level. Also
shown is the maximum eight hour concentration of 9 ppm and the
estimated 1973 concentration on the front of a house along East
Mason Street.

Conclusion

The addition of automobile-produced emissions to the air of
East Mason Street would not have a significant impact on human
health if the street was widened. The 1973 traffic volumes on
East Mason Street will be the same whether this project is
constructed or not. With no change in traffic volumes during
1973, no change in the environmental effects from automobile
emissions is anticipated. The air quality of the area shouldL improve in the future because of the emission controls on auto-
mobiles being enforced, and because of the Wisconsin Department
of Natural Resources general air control policies.
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Noise Pollution

Although less publicized than air and water pollution, noise pollution

* has in recent years become recognized as a serious problem, especially

in urban areas. Its effects run the gamut from disturbance of speech and

sleep to permanent hearing loss. Thus it is unfortunate that a lack of

expertise in this field and uncertainty over the extent to which the

matter should be pursued have resulted in generally lackluster discussions

of noise impact in LIS to date.

To help clarify this issue, we are including two lengthy selections

which are among the best discussions of the topic we have encountered.

The first is taken from a DEIS for F.A.P. Route 410, Columbia to Carbon-

dale, Illinois. This is a draft statement for a rural highway corridor

and thus the discussion centers not on specifics of design, but on the

current state of noise pollution regulation and on the variables that

should be considered in predicting future noise levels in rural areas.

Noise pollution regulations are scheduled to go into effect
some time during 1972 to assure that traffic related noise
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problems will be reduced to a minimum along those highway
projects where the Federal government is participating in
the cost of construction. In order to assure that noise
is being given proper consideration during the route se-
lection and design process, these new regulations require
that noise sensitive zoned areas be identified, potential
noise levels be determine• based upon predicted traffic
levels, and that various means of reducing the noise
problem be evaluated as a part of the highway study pro-
cess.

The Federal government has recognized that not all noise
problems can be resolved by highway interests alone. While
much of the problem can be minimized by locating highways
through areas of low noise sensitivity and adopting certain
design techniques to shield areas of high sensitivity from
the noise source, other interests will be expected to par-
ticipate in the resolution of the problem as well. The
production of quieter vehicles, particularly trucks will
aid substantially in the fight against highway noise. The
maintenance and inspection of motor vehicles will also
insure that the quietness built into new vehicles will re-
main intact. In addition to the vehicles themselves, much
can be accomplished by intelligent zoning of land use by
local zoning boards along existing and proposed highway
corridors. It has long been recognized that certain land
uses are more sensitive to noise problems than others--
that sound levels that are acceptable in industrial areas
are not necessarily acceptable in residential areas.

In the process of determining whether or not a potential
noise problem exists along a given highway, the first step
consists of cataloging the existing land uses within a
highway corridor to determine the corridor's sensitivity
to noise. The second step consists of predicting the noise
level that will be reached at some future date if a given
highway improvement is constructed. The following items are
some of the variables which are used in the process of pre-I
dicting future noise levels:

1. What is the total amount of traffic that passes a
given point?

2. Is there a large percentage of truck traffic in-
volved? (The sound from a single truck can equal
the sound from 50 to 60 cars under certain con-
ditions.)
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3. At what speed does the traffic flow and is there
a lot of congestion or "stop and go" traffic
involved?

4. What will be the roughness of the pavement surface?

5. }How wide is the highway facility and how many traffic
lanes does it contain?

6. How far away from the highway is the person hearing
the noise?

7. How steep are the vertical grades of the highways?

*8. Does the topography that borders the highway tend
to absorb and muffle the sound, or does it simply
reflect the sound waves to give an echo effect?

When dealing with an exact highway location, it is possible to
first catalog land use to either side of the, highway centerline,
and then to apply the above eight variables to determine pro-
Sjected noise levels at some future date in order to decide
(a) whether there is a problem, and (b) if so, what steps can
be taken to reduce noise levels to an acceptable range. When
dealing with a 1 to 5 mile wide "corridor" instead of a "1cen-
terline" location, however, determining whether or not a prob-
lem exists and what can be done to resolve the problem would
apparently result in a meaningless exercise of juggling figures
and facts.

Noise from a highway effects a relatively narrow band--probably
no wider than 1,000? in width. Beyond this band, the noise
level will have dissipated to an acceptable level. As the
highway centerline is shifted anywhere within the 5 mile width
corridor, the area of influence will change a like amount. It
is obvious that the distance from the noise source (the highway)
to the observer will shift with each shift in centerline of the
highway. With each shift in centerline, the topography that
borders the highway will vary and alter the amount of sound
that will be absorbed or reflected. And finally, with each
shift in alignment, there is a corresponding change in the land
use type to either side of the highway, which results in a
revision of the amount of noise that can be tolerated (differ-
ent land uses involve different tolerable noise levels or
"goals"). Because of the infinite number of combinations
of the variables involved, it becomes meaningless to compare
one highway corridor against another.



By way of contrast, the second selection is taken from an FEIS

for an urban road improvement, the East Mason Street Project from

South Jackson Street to Bellevue Street in Green Bay, Wisconsin. L
This report outlines the basic properties of noise, its physiological

and psychological effects, suggests guidelines for acceptable levels

L of noise, and details the methodology used and the results of a noise

survey along East Mason Street. The noise parameters for alternative

L routings are also discussed. Several aspects of the Green Bay report

deserve special mention. First, note the extensive literature search

that was conducted prior to writing the chapter. This undertaking,

L designed to provide an overview of the subject at hand, is strongly

recommended wherever the nature of the impact is not clear. Second,

L no conclusions are drawn and no recommendations made. All data are

presented impartially so that the decision on which alternative to

L choose can be made independently. The benefits of this approach have

been indicated in Chapter 2. The arm's length which the writers kept

L from the projectand from the emotion which surrounded it.contrasts

sharply with not a few EIS which read as if they were prepared by a

L lobbyist.

Third, and last, this discussion is an excellent example of

L what can be done by a group of interested citizens. The East Mason

Street Project was originally scheduled to be constructed with federal

monies; thus in compliance with NEPA a DEIS was prepared by the City

of Green Bay. This document provoked sufficient controversy that when,

subsequently, federal funds for the project were withdrawn and the City

decided to go it alone, the City Council agreed to fund the preparation

of a FEIS by a committee of laymen. This was done even though such

a report was not required by law. In ten weeks the East Mason Street

"Environmental Impact Committee put together a document which, while not

without its flaws, is a very thorough and competent job.

L
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IMPACT OF NOISE

Introduction

Noise is becoming recognized as one of the most serious
forms of pollution in the urban environment (Bragdon,
1970; DOC, 1970; Kryter, 1970; Schultz, 1971). Noise
can have a wide range of effects ranging from mild annoy-
ance through disruption of speech and sleep and serious
physiological arousal to permanent hearing loss (Kryter,
1970; Welch & Welch, 1970). The primary source of
disruptive noise in the city is traffic (Chalupnik,
1970; DOT, 1972; Dowling, 1972) and, therefore, any pro-
posed change in roadways must be seriously evaluated in
terms of the noise impact on the area.

In the sections that follow, the likely noise impact of
the various alternatives for reconstructing East Mason
Street are considered after a discussion of:

(a) basic properties of noise,
(b) physiological and psychological effects of noise,
(c) suggested guidelines for acceptable levels of

noise, and
(d) measured current levels of noise along East

Mason Street.

Basic Properties of Noise

Since noise is commonly defined as unwanted sound, it has
the properties characteristic of sound. The usual source
of sound is a vibrating surface generating waves of com-
pression and expansion in air. Two important properties
of these waves are the frequency (the number of waves
per second or Hz), which determines the pitch of the
sound, (e.g. low frequencies have a low pitch) and the
intensity or amplitude of the wave, which roughly deter-
mines the loudness of the sound, e.g., the higher the
intensity the louder the sound.
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Measuring noise in terms of its effects on people presents
some problems. The first stems from the immense range
of intensities to which the ear can respond; a normal
scale would be unmanageably wide. Consequently, the
range of numbers is expressed in units that represent P
the logarithim of the ratio between the given intensity
and a standard that approximates the lowest intensity
a normal ear can detect. The decibel (dB) is the common
unit for expressing this ratio, and it should be noted
that, like other logarithmic scales, it has some pecu-
liar properties. For example, if we start with a noise
level of 60 dB and then double the intensity of the
sound, the noise level will rise to 63 dB, not to 120
"dB.

Another problem in measuring noise is that how loud a
noise sounds to a listener is not solely determined by
the intensity of the noise. The human ear is less
sensitive to low (50Hz) and high (15,000 Hz) frequencies
than it is to medium frequencies (1,000 Hz), so a 15,000
Hz tone at a given intensity will not sound as loud to a
person as a 1,000 Hz tone of the same intensity. To

,compensate for this problem, sound level meters have
built-in circuits which make them less sensitive in the
frequency range where the ear is less sensitive. The
most common such equalization is the "A" weighting,
and measurements made using this circuit are usually
stated in dBA.

Another problem in the measurement of noise is that an
increase in intensity does not produce an equal increase
in loudness. Since dBA cannot be used to measure loudness
directly, separate scales have been developed for loudness.
For example in Steven's (1972) "sone" scale, a band of
noise around 3,000 Hz is equal to 1 sone when the level
is 32 dB. The perceived loudness of this sound is doubled
(and thus comes to equal 2 sones), when the level is
increased by 9 dB. Roughly speaking then, the loudness
of a sound is doubled when the level is increased by 9 dB.

Measuring the noxiouness of noise directly would be very
useful. Many people have constructed such scales (see
Kryter, 1970; or Schultz, 1971, for a review), but
studies comparing these various scales revealed that
the dBA scale predicts how objectionable people find a

4 *noise as well as any other scale. Thus dBA is becoming
the standard unit for measuring noise.
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Measuring traffic noise presents special difficulties
since the level of noise varies widely over time. The
common solution to this problem is to specify the noise
ih terms of what level is exceeded a given percent of
the time. Two such measures are the 10 and the L50,
and these refer to the level, typically in dBA , that
is exceeded 10 percent of the time and 50 percent of the
time respectively. Thus, for example, if the LIo is 72
dBA at some location along a street, that means that
for 10 percent of the time the noise at that location
was more intense than 72 dBA. LIO and LSO are the
measures most often used to specify traffic noise guide-
lines.

Pysiological Effects of Noise

The most serious physiological effect of noise is perma-
* nent hearing loss. (Burns, 1968; Corso, 1963, Kryter,

1970.) Exposure to excessive noise can cause damage
to the structures of the inner ear, leading to what is
termed nerve deafness (Davis, et al, 1935; Miller, Watson
& Covell, 1964.) Over the past few years it has become
increasingly clear that the role noise plays in producing
deafness is much greater than was once assumed. Research
has shown that a substantial measure of the hearing loss
that accompanies age is probably due not to aging, but
to the cumulative effect of a lifetime of exposure to
noise (Corso, 1963; Rosen, 1962). For example, Rosen
(1962) compared the hearing sensitivity of men in two
age groups (10-19 and 70-79) in two different cultures,
one relatively noisy (USA), one relatively quiet (the
Mabaan people of Sudan). He found that although the
older American men showed an enormous hearing loss
when compared to their younger counterparts (up to
70 dB loss), age had much smaller effect on hearing in
the Mabaan (less than 20 dB).

Data on noise-induced hearing loss are also available
from studies on the effects of noise in the work environ-
ment (Botsford, 1969; Davis & Silverman, 1963; Robinson,
1971). For example, the National Institute for Occupa-
tional Safety and Health (NIOSH, 1972) has recently
conducted a massive study on the relationship between
the noise characteristics of working environments and
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the hearing loss suffered by the workers. As is common
in studies on industrial noise, evaluation of the hearing
loss emphasized sensitivity to a narrow range of frequen-
cies (1,000 Hz to 3,000 Hz) in the region where the ear
is most sensitive, and where much ofthe information
in speech occurs. Two criteria were used to evaluate
the loss:

(a) it had to exceed 25 dBA, and
(b) it was compared to the hearing loss suffered

by a similar group of subjects who worked in
environments where the eight hour noise level
did not exceed 80 dBA.

The NIOSH data show, among other things, that at retire-
ment age (55-70) 35 percent of the population exposed
to a steady 85 dBA level of work noise have an impairment L .
of greater than 25 dBA for the mid-frequencies of 1,000
Hz to 3,000 Hz.

Since 20 percent of the people exposed to work noise
levels below 80 dBA show impairment from other sources,
it is concluded that the risk of suffering damage is
15 percent if the level of occupational noise is 85 dBA.

NIOSH recommended an occupational noise standard of 85
dBA for 8 hours exposure. It is important to remember
that this standard allows at least 25 dB loss in the mid-
frequencies, as well as virtually unlimited loss in the
higher frequencies (above 3,000 Hz) and that it is
designed to reduce the size of the hearing loss that
occupational noise adds to the loss from other sources,
such as recreational noise. Thus, if the level of a
noise is below the NIOSH Standards, it does not mean
the noise will produce no hearing loss; it merely means
that the loss will either not exceed 25 dB in the range
where the ear is most robust, or that it is not a great
deal more than the loss suffered from other sources.

The noise levels necessary to produce hearing loss were
once thought to be quite high, but more thorough research
has demonstrated that prolonged exposure (8 hours/day)
to even 80 dBA can produce a serious and cumulative
loss (Kryter, 1970). It is not unreasonable to expect
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that further research wlld reveal that stil lower
levels can produce a hearing loss~as data reported
by Kryter (1970) already suggests.

Exposure to noise often produces a wide range of physio-
logical changes, usually involving the cardio-vascular
system including vaso-constriction, a rise in blood
pressure, and other sympathio-tonic reactions (Jansen,
1969; Rosen, 1970). Part of these effects are components
of the startle reaction that occurs when an unexpected
loud noise is presented. It tends to diminish, therefore,
with repeated exposure.

But there are also data showing continued physiological
responses even when the subject is long accustomed to
the noise. Jansen (1969); Rosen (1970), and others
have demonstrated such prolonged effects with meaningless
white noise of 90 dB. In addition, there is a growing
list of studies showing similar physiological effects
produced by noise of 70 dB, or so (Welch & Welch, 1970).
In short, noise levels of 70 dB and above can result
in physiological stress, and although this effect some-
times is reduced with continued exposure, other times
no such reduction is seen.

In this context it is interesting to note that Rosen,
et al, (1962; 1964), and others have found that among
the Mabaans living in a traditionally quiet environment
(35-40 dB) high blood pressure and coronary heart
disease are unknown, but that the Kabaans who move to
the noisy city of Khartoum develop both of these health
problems. Also, a number of studies (Jansen, 1961;
Shatalov, Saitanov and Glotova, 1962), have found a
higher incidence of health problems, especially those
related to heart and circulation, among people working
in higher noise than those working in a somewhat less
noisy environment.

As a group, these studies make clear that noise stresses
the cardiovascular system, and they suggest that exposure
to a noisy environment might contribute to coronary heart
disease, though it is not possible to be certain as yet.
Even [sic] the prevalence of heart disease in this country,
however, especially among older citizens, the suggestion
of a relationship should be sufficient cause for concern.
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A common complaint concerning traffic noise is that it
disturbs sleep (Bragdon, 1970; Galloway, et al, 1971;
Schultz, 1971; Thiessen & Olson, 1968). Experimental
research verifies that traffic noise can disturb sleep.
Thiessen and Olson (1968) played a tape of a passing
truck while subjects slept and determined the peak
intensity necessary to awaken them. The experimentors
found that five percent of the subjects awoke when the
peak level was as low as 40 dB, and that 30 percent
awoke when 70 dB was the peak level. More importantly,
Thiessen and Olson (1968) found that the level of sleep
shifted in many cases where the subjects did not awake,
e.g., 60 percent showed a shift when the peak level
was 70 dB. Since the amount of time spent at the various
levels of sleep are critical to obtaining proper rest,
people whose sleep level is altered by traffic noise
are less likely to be rested, alert and relaxed.

Lang and Jansen (1967) have demonstrated that fa]ling
asleep takes a long time (1 1/2 hours) in the presence
of a continuous noise of 50 dBA, and that subjects are
fatigued when they awaken.

On the whole, the data make clear that noise levels in
the 40 dB to 50 dB range can and do interfere with
sleep, although there is considerable variability among
subjects.

Psychological Effects of Noise

An" important psychological effect of noise results from

the fact that it can disrupt spoken communication.
Noise can interrupt conversations in the home, disrupt

Sthe teaching environment of the classroom, and interfere
with business transactions. It can also make it impossible
to use the telephone or television. The degree of disrup-
tion caused by a noise depends on the intensity and
frequency characteristics of the noise and is usually
measured by an articulation index. Robinson suggests
that a limit be set such that the L1O of a noise produce

A an articulation index no lower than 0.40. From Galloway
et al, (1971), it can be seen that the L10 should not
exceed 56 dBA when talkers are spaced 6 feet apart.
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If talkers are 12 feet apart, as in a classroom, the L1O
should not exceed 50 dBA.

Resign Criteria

There are a variety of traffic noise guidelines available.
The two most prominent are spelled out in:

(a) the Department of Transportation Policy and
SProcedure Memorandum (PPM ) 90-2, and

(b) National Cooperative Highway Research Program
Report (NCHRP) 117.

The first, PPM 90-2, is the most frequently cited standard.
It specifies that design L should be 70 dBA outside and
50 dBA inside most structuies, day or night. Rupert,
who participated in the writing of 90-2, admits that a
lower guideline LIO is warranted but it seems not to
be within technical limits.

Galloway, et al, (1971), the authors of NCHRP U7, agree
that an external LIO of 70 dDA is too high since they
recommend an external Ljo design criterion of 56 dBA
during the day and 51 dfl at night.

Given that PPM 90-2 may be too high of a standard, we
will consider the implications of the NCHRP U7 guide-
line as well.

Current Noise Levels

The current noise levels along East Mason Street were
measured between March 12 and April 6, 1973. The reading
sites were selected to provide a balanced sample of both
mid-block and intersection locations, and interrupted
(stop-light) and uninterrupted traffic flow from the
west of the site. Three of the recording sites were
situated directly in front of buildings (2 houses, 1
store). In these cases the site selected was always
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the structure nearest to the street (as was recommended
by the City Engineer's Office). The fourth site was
located at the northwest entrance to Baird Place Park.
The distances between the centerline of the street
and the recording sites are given in Chart 1. All
locations were situated on the south side of the street
between Webster Street and the East River.

Readings were taken in 6 minute time-blocks with 72
readings per time-block. There were 10 of these time-
blocks evenly spaced throughout each 2 hour recording
interval and four 2 hour intervals were sampled (7 A.M.
-9 A.M.; 11 A.M.-l P.M.; 3 P.M.-S P.M.; and 9 P.M.-
11 P.M.), at each of the four sites.

Chart 1 presents the external L, (dA) noise levels I
obtained from the readings. As an be seen, the 70 dBA
FHWA Standard was exceeded during both of the peak
traffic periods (7-9; 3-5) at three of the four sites.
The guideline was exceeded during all four intervals
at the intersection of Irwin and East Mason Streets.
The difference between the levels in Chart 1 and the
design criteria recommended by Galloway, et al (1971)
in HCHRP 117 (i.e. 56 dBA day and 51 dBA night) is large.

The extent to which the current noise levels on East
Mason Street exceed the guidelines is more clearly seen
in Charts 2-5. These figures plot the L10 noise level
of each of the 6 minute time-blocks and thus illustrate
the changes in level within the 2 hour sampling periods.
The horizontal dashed line at 70 dBA represents the
FUWA Standard (PPM 90-2) while the horizontal solid
line at 56 dBA illustrates the NCHRP 117 guideline. The
70 dBA standard is frequently violated, sometimes by as
much as 4 to 6 dBA. The design criterion from the
NCHRP 117 is always violated, usually by a very large
amount.

Interior noise readings were also taken at a number of
sites. The data yielded by these sessions are presented
in Chart 6. The current interior levels are all at or
below the FHWA standard of 55 dBA. When the windows are
opened for the summer, however, the levels at all loca-
tions will exceed both standards by as much as 10 dBA
with respect to PPM 90-2.
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Chart 1.

Exterior LO Noise Levels in dMA For Each of Four
Two-Hour Intervals at Each of Four Sites Along East
Mason Street (PP- 90-2 Standar-d L1 0 F 70 dB-)

(NCHRP 117 Guideline LlO =56 dBA)

A

Webster 3136 E. Irwin & 1426 E.
Site & Mason Mason Mason Mason

"Entrance Accent
Nature to Baird Frame Village Frame

Place House (SW House
Corner)

Distance Haion=38' 40' 31' 45'
From Webster-

Centerline 43'

7 A.M.- 71 70.1 73.4 68.8
9 A.M.

11 A.M.- 69.9 69.2 73.3 68.6
1 P.M.

3 P.M.- 72.6 71.4 73.2 68.9
5 P.M.

9 P.M.- 67.8 67.5 70.9 67
11 P.M.



p.

IIn

r,
A'AI

wj

U, I

[.1 i/i1 S .3 1

"11



122

II

II

Z, I 6

s0.

SI .

I.0 I l,

C,

I ~.

* Ii I

' k 4.
• '[•0

S: ! ,

, m n .. m . . ."--

rvepl '13A1' BSION Otl



ia
• • . " ' ' ",. !

I a.,

* ,, III I .

• [' I.A1 lbON 01



, I I I I I I I I I I I . I

I -z I

ioi

Cl I
00

I.L

[vyPI 13A31 9SION Otl



125

Chart 6.

Interior Lip Noise Levels Measured With the Windows Closedd,
and Estimated For the Windows Open, For the Time Period
Between 3:15 P.M. - 4:45 P.M.
(PPM 90-2 Standard Lio = 55 dM)
(NCHRP 117 Guideline L1O = 51 dBM)

Measured Predicted
Distance To LiO windows LiO Windows

Location Centerline Closed Open**

"1136 E6 40' 45.3* 60
Mason Street
name House

1322 E. 50' 46.3* 61
Mason Street
Frame House

1422 E. 50 1 55 65
Mason Street
Frame House

1426 E. 45' 43* 58
Mason Street
Frame House

* With Storm Windows in Place.

**Noise Increase Estimate From PPM 90-2.

I'M
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Overall, then, the exterior ý,levels frequently violate
the FH/A standard of 70 dBA, S/aetimes by as much as
4 to 6 dBA. Although the interior readings currently
meet FHWA standard of 55 dBA, they will easily exceed
that level when the storm windows are removed and the
sash windows opened.

Interpretation of Noise Data

Interpretation of these levels must consider that the
measured traffic volumes during the times the readings
were taken were probably substantially below vhat can
be expected when the bridge opens. For example, during
the peak interval of 3 P.M.-S P.M. hourly rates of between
650 to 950 were measured. If 8 percent of the ADT is
used as the estimate of the peak period volume, and the
standing projection is used as the estimate of the ADT 4T
after the bridge is opened, we can expect the rate to J
range from .1150 to 1300 vehicles per hour after the
bridge opens.

NCHRP 117 can be used to estimate the increase in noise
that would be produced by an increase in traffic volume
and it suggests that the L1 0 between 3 P.M. and 5 P.M.
would be elevated from 1 dB to 3 dB, depending on the
site. For example this model predicts that the L10 at
1136 East Mason Street would probably be elevated to 74
dBA for the 3 P.M.-5 P.M. peak period. Similar, though
smaller increases can be expected at other sites and
times, inside and outside. In short, it can be expected
that the traffic noise levels will even exceed the FHWA
standard at virtually all the times and sites sampled,
and substantially violate the NCHRP design guideline.
For the citizens along East Mason Street, this means at
least a disruption of normal living and a prolonged
exposure to stressful interior noise levels that, when
the windows are open, can approach 70 dBA. The data
clearly show that, at a noise level of 67 dB, "shouting
is necessary to carry on barely reliable conversation"
(Beranek, 1950). Listening to television or radio will
be very difficult since the HUD guidelines indicate
that the interior noise level should not exceed 40 or
45 dBA if television and radio are to be comfortably
understood. Research demonstrates that sleep can be

| i | | | l | I.
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disrupted by noise levels this high, and physiological
arousal occurs with exposure to such levels. The
citizens in the project area are being subject to a
barrage of traffic noise which has a level during the
summer that can produce psychological and physiological
stress.

Traffic noise is a serious problem to the people in
the project area. Levin (elsewhere in this statement)
found that 67 percent of the citizens he interviewed
in the project area complained that they were disturbed
by too much noise and vibration. All of the peopl
spoken with during the taking of noise readings made a
point of how much worse the noise is in the summner
when the windows are open, and that it is impossible
to listen to the television in the front rooms of the
house.

Clearly, the L1 O traffic noise level along East Mason
Street may well exceed a healthful limit, so it is,1
imperative that serious efforts be undertaken to insure
that the level not only be kept from rising, but that it
be reduced to a less stressful level. Evaluation of the
various proposals for reconstructing East Mason Street
should stress the need for reducing traffic noise in the
project area.

Reducing Traffic Noise Levels

Traffic noise levels can be reduced by a variety of ways
including:

1. barrier walls between the roadway and the homes
2. earth berms between the roadway and the homes
3. depressing the roadway
4. landscaping the region between the roadway and

the homes
5. sealing the windows, and air conditioning the

homes
6. improving the street surface
"7. reducing or eliminating truck traffic
8. reducing traffic volumes
9. increasing the distance between the roadway

and the homes
10. reduce the noise level emitted by vehicles.
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In this section the appropriateness and efficacy of
each of these methods is discussed in preparation for

C the next section where the noise properties of the
various proposals are evaluated.

1, 2 & 3 - Construction barriers, earth berms and a
depressed roadway are clearly inappropriate. The
barriers or berms would need to be 20 feet or more in
height (Galloway, et al, 1971) thereby sealing off both
the front of the house (visually), and the driveway.
A depressed roadway would also preclude use of the
driveways, as well as cause possible structural damage
to the homes and disruption of utilities. All of these
solutions would exhibit high cost, low effectiveness,
and ugliness.

4 -Although landscaping the region between the road-
;iay and the houses would be satisfying aesthetically,
it would be of little value as a source of noise atten-
uation. Trees and shrubs reduce noise much less than
is commonly assumed (Galloway, Clark & Kerrick, 1969).
For example, to obtain a reduction of 5 dBA requires
a 100 foot depth of trees at least 15 feet tall (Galloway
et al, 1971). A shallow row of shrubs would have virtually
no effect on the noise level, and certainly would not be
sufficient to produce the 4-14 dBA reduction necessary
here (Doe. 1970).

5 - It has been suggested that interior noise levels
Sould be kept below the guidelines if the windows in
the homes were sealed and air conditioning was used to
cope with the heat of summer. At best, this is an
impractical solution. Many of the residents in the
project area are elderly and can ill afford air con-
ditioning. In addition, operation of the air condi-
tioners would add to the problem, since these units are
often potent noise sources (Blazier, 1968; Bragdon, 1970).
Most important, perhaps, air conditioners consume huge
quantities of energy, and given the impending serious
energy shortage, it seems irresponsible to mandate their
use

6 - Since a major source of automobile noise is produced
'Esy the interaction of tires and the roadway (EPA, 1971),
improving the surface of the roadway reduces traffic
noise. The difference between a rough asphalt surface
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and a very smooth seal coated asphalt can be as much as
i0 dBA. Reconstructing the street to improve the surface
will reduce the traffic noise level, probably by 3 - 4 dBA
if smooth asphalt is used on the surface.

7 - Trucks are much noisier than automobiles, on the
whole (EPA, 1971). One truck can generate as much 'noise
as 100 cars (Bragdon, 1970; EPA, 1971; UW-APL, 1971).
The noise level depends upon the weight of the truck
(UW-APL, 1971), with light duty delivery vehicles being
the lesser offenders. Thus, lowering the volume of
truck traffic, and restricting it to light duty units
will eliminate some of the 'most potent sources of traffic
noise along East Mason Street.

A decrease ifi th.e volume of heavy truck traffic could
occur with the opening of the south beltway to the west
side via the Allouez-Ashwaubenon Bridge. This reduction
would be most likely to happen if the alternative parallel
route to the west side (i.e., Mason Street) did not
facilitate high flow truck travel. Widening and channeli-
zing East Mason Street would enhance it as a truck route,
however, and thereby encouraging rather than discouraginguse by trucks. i

8 The same form of analysis applies to the volume of
a'utomobiles. Reducing the volume of automobile traffic
will lower the level of traffic noise. For example,
cutting the vehicle volume during peak periods from the
projected levels of 1150 to 1300 vph to half that, would
reduce the noise level by 4 dM to 5 dBA, according to
NCHRP 117 (Galloway, et al, 1971). But, when roadways
are improved by widening etc., they draw traffic from
parallel routes, as well as encourage additional travel
(Frye, 1963; McElhineyý 1960; Ward, 1962; Voorhees.,
Barnes and Coleman, 1962). In short, widening the
street will likely increase rather than decrease the
traffic volume, and produce a consequent increase
rather than a decrease in traffic noise.

9 - Sound operates according to the inverse square law,
so increasing the distance between the roadway and the
homes would reduce the noise level. Thus, for example,
doubling the distance between a home and a low volume
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street will lower the noise level at the home up to
5 dBA, depending on traffic volume and degree of
reflection. If the roadway is moved farther from the
homes, the noise level at the homes will be reduced.
But if the roadway is moved closer to the homes, the
level at the homes will increase.

10 - A most direct means to reduce traffic noise is to
lower the level of noise emitted by vehicles. Though
effective, this method would require legislation that
would be difficult to realize.

This'analysis indicates that the first five methods on
the list are either impractical, expensive, or ineffec-
tive. The techniques numbered 6 through 9, however,
would be effective and probably more feasible. .. Method
10, though effective, would be difficult to implement.

Evaluation of the Alternatives

. DaDepartment of Public Works Proposal and the Rear Access
Proposal -

Although some noise reduction would be effected with the
reconstruction of the street surface, this advantage
would easily be overcome by the increase in noise pro-
duced by moving the roadway closer to the homes and by
the increase in traffic drawn by the improved facility.
Moving the roadway 7 feet closer to the houses would
produce an increase in traffic noise at the house of
2-3 dBA, even if traffic volume were unaltered. Thus,
these two proposals have the most serious noise Imact,
since the noise level would exceed the standard through
all intervals measured here.

Northside Acquisition Proposal, Southside Acquisition Pro-
posal, and Reverse Curve Proposal -

Purchasing the homes on one side of the street and
shifting the roadway in that direction would increase
the distance between the remaining homes and the roadway
and thereby reduce the level of traffic noise at the
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homes by 2 dBA. Noise reduction would be effected in
two ways with these alternatives:

(a) reconstructing the roadway surface, and
(b) increasing the separation between the noise

source and the house.

However, since a widened facility would be built, an
increase rather than a decrease in traffic volume could
be expected, and thus traffic noise from this source
will be increased. The noise impact of these alterna-
tives, then, would be substantially less (5 dBA) than
those of the DPW Proposal and the Rear Access Proposal,
and thus allow the standard for exterior noise to be
met during some of the periods, although the interior
noise standard would still be exceeded when the windows'
are open during the summer.

Do Nothing Proposal -

Rebuilding the present street without altering its config-
uration should reduce the noise level by 3 dBA or more
if a smooth asphalt surface is used. Maintaining the
current configuration would avoid the problem of increased
volume induced by a high capacity facility, and also
would encourage cross-town traffic to use the impending
east-west beltways. In this manner a 20 percent reduction
in traffic volume might be realized with a consequent
2 dBA further decrease in the noise level. This alterna-
tive provides enough flexibility to directly determine
if the traffic volume and noise on the street is reduced
when these new east-west corridors are opened. That 1i>
is, rebuilding the street with asphalt is relatively
inexpensive. Thus, in the unlikely event that the noise
level on the street remains elevated after the beltway
is opened, and the configuration of the street must be
altered to move it farther from the houses, the financial
loss to the citizens is substantially less than if the
roadway is widened and the change turns out to be unneces-
sary. However, this proposal could result in an increase
in traffic volume on the streets that parallel East
Mason, such as Cass, Chicago and Crooks. The noise
impact of the Do Nothing Proposal should be substantially
less (5 dBA) than that of the DPW Proposal and Rear
Access Proposal, and, in the future, may be somewhat
less than the Northside, Southside and Reverse Curve
Proposals.
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The passage cited below is a good example of the problems one can

encounter in adequately assessing the impact of noise, particularly

where the sponsoring agency has obviously not done its homework before

putting pen to paper.

The improvement will not lead to a noticeable change
in the ambient noise level for a substantial number of
people. It is recognized however that the closer'prox-
imity of adjacent property caused by the additional lane
will increase traffic noise levels within these residences.
This may be offset to some degree by the reductio, in tire
noise resulting from the higher type surface and ýmoother
flow of traffic resulting from the additional lane.

It can be faulted from a number of angles. First, an assertion concerning

the effects of a road improvement on ambient noise levels in the vicinity

is made without reference to any supporting data. Perhaps, as the DEIS*

claims, it "twil not lead to a noticeable change in the ambient noise

level for a substantial number of people." But a reconnais ance of the

area raises some questions, for not only will the improvement bring the

road closer to the houses lining the route--a fact noted in the EIS-- but

also it will require the removal of hedges and trees along the street

which now serve as a partial sound. barrier. This is not noted in the EIS.

When these items are coupled with the marked increase in average daily

traffic predicted by the highway department through 1993, and allowance

is made for additional traffic which is normally generated by a new or

improved facility, there seems to be sufficient possibility of a rise in

ambient noise level to justify a noise evaluation survey to clarify the

amount and extent of the impact. This was not done for the!DEIS.

Second, while the DEIS recognizes "that the closer proximity of
adjacent property caused by the additional lane will increase traffic

noise levels within these residences," no attempt was made to determine

whether these levels would exceed acceptable standards as designated by

the Federal Government. Nor was any attention paid to the substantial

body of literature on noise and its effects on human beings (see the

bibliography included with the previous citation). The possibilities

for disturbance of sleep, loss of hearing, etc., from exposure to traffic
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noise deserve mention, as does the likelihood that noise sensitive

individuals, or those who fear the effect of increased traffic on

their children, might move, disrupting the continuity of the neighbor-
,,'i!hood. hood. Third, when a noise survey was finally conducted at the urging of

A the Environmental Protection Agency, whose reviewer faulted the DEIS

for its omission, the sponsoring agency displayed the results in a

A way that makes them unintelligible. Instead of rewriting the section

on noise impact, they chose to simply tack a sentence onto the para-

graph in the draft.

The improvement will not lead to a noticeablel change
A• in the ambient noise level for a substantial number of

people. It is recognized however that the closer prox-
imity of adjacent property caused by the additional lane
will increase traffic noise levels within these residences.
This may be offset to some degree by the reduction in
tire noise resulting from the higher type surface and
smoother flow of traffic resulting from the additional
lane. Computer Survey shows existing LIO noise level
"of 68.2 dBA and an Lio noise level of 69.2 dBA for
proposed conditions.

As the passage is written, one would have difficulty interpreting the

significance of the noise levels cited even if he were familiar with the

terminology used. For the benefit of the layman "L10" and "dBA" should

have been defined. Further, the methodology used should have been ex-

plained. Were these readings taken outside or inside? Where was the

equipment placed in relation to the road? What type of sample was made to

arrive at the figure cited? All of this information should 'have been sup-

* plied. A map or maps showing present and predicted noise contours start-

ing from the midline of the road would have also been useful (an example

of this type of map. can be found on page 88).

'I
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Solid Waste Disposal

The disposal of solid waste from construction projects is a problem

seldom treated is EIS. Yet, at a time when town dumps and sanitary

landfills are coming under stricter operating regulations, and new sites

for disposal of refuse are becoming increasingly difficult to find--

nobody wants a dump located in his vicinity--the subject obviously merits

dicussion, The State of Illinois Standard Specifications for Road and

",Bridge Construction (copies of which are frequently appended to Illinois

highway EIS) call for the disposal of construction wastes within the

right-of-way, either by burial or by burning. This is not always an

acceptable solution, particularly in urban areas where Illinois Pollution

Control Board regulations limit burning, and space limitations render on

site burial impossible. Thus finding a site suitable for disposal and

within reasonable hauling distance becomes a matter of some importance.

,Under these circumstances, especially, significant environmental impacts

may occur.

The sole discussion of the impact of solid waste disposal we

encountered is in the FEIS for the East Mason Street Project, Green

Bay, Wisconsin. Of particular interest is the consideration given to

possible salvage and recycling of materials. This is an avenue which

should be checked since recycling to beneficial uses may frequently

be the best means of disposal. Reuse of materials may also help lower

the cost of the project. In addition, note the list of elements con-

sidered in analyzing the impact of solid waste disposal. The last

three--land fill aesthetic impact, energy consumption for transport of

waste, and transport nuisance factor--are easily overlooked in assess-

ing the impact of solid waste disposal. This awareness of secondary

impacts is seldom evident in EIS.

IMPACT OF SOLID WASTE AND ITS DISPOSAL

Solid Waste Generation and Disposal

Large volumes of solid waste would be generated by both the
pavement removal and the building demolition necessary to the
East Mason Street improvement proposals. Estimates of total
solid waste volumes have been calculated based on the number
and type of structures and on the pavement to be removed by
each separate proposal (See Chart 1). Volumes range from
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12,000 to 30,000 cubic yards. The variation is primarily due
to the different number of residences included for demolition
in the different proposals. The Department of Public Works
(DPW) Proposal would result in approximately 12,500 cubic yards
Of primarily street debris. The remaining volumes were calcu-
lated with the assumption that all waste destined for land fill
would be crushed with a bulldozer before being loaded on trucks.

Disposal of all solid wastes at the land fill site on Humboldt
Road has been assumed, although much of the street debris
(such as concrete) could be used elsewhere within the city.
The possibility of salvaging lumber from buildings slated for
removal was considered even though most wrecking firis presently
think that such efforts are uneconomical. The reduction in
solid waste that would result from lumber salvage hasi been
estimated (See Chart 1). The lumber available for salvage has
also been estimated (See Chart 2), with labor estimates for O

building demolition and lumber salvage included. J

Environmental Impact of Solid Waste

The environmental impact of the solid waste that unuld be
generated by each proposal has been analysed by considering
the following impact elements:

1. Volume of waste (ten cubic yard truck loads)
2. Land fill spaces (acre feet)
3. Land fill transport and disposal cost (dollars)
4. Land fill aesthetic impact
S. Energy consumption for transport (BTUs)
6. Transport nuisance factor

Street debris, a component common to all the proposals, has4
been separated from other calculations. The impact of those
proposals that call for a greater number of buildings to be
removed (The Northside-Acquisition Proposal, Southside-
Acquisition Proposal, and Reverse-Curvq Proposal) would be
greater than the impact of those that call for fewer build-
ings to be removed (The DPW Proposal and Rear-Access Proposal).
Salvaged lumber significantly reduces the impact of the pro-
posals calling for removal of a greater number of buildings,
but not to a level comparable to the impact of the other pro-
posals (See Chart 3).

. .i
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Sociological Impact

This section attempts to illustrate methods of handling impacts for

which no hard data are available; sociological impacts are a prime

example. The first excerpt is from Ogden - The 12th Street Corridor

which, although actually an appendix to an EIS, still serves well as an

example. The procedure utilized includes a brief literature search, ex-

tensive personal interviews and group discusions with corridor residents,

interviews with residents in other neighborhoods already impacted by

similar projects, analysis of basic demographic data, and an evaluation

of the alternatives.

The two sets of interviews bring out various sociological impacts

which would be difficult to derive from hard data alone. Of particular

note is the conclusion that a resident's preference among alternative

road alignments is based almost solely on the level of impaci on his

individual family unit. This finding stands in marked contrast to the

neighborhood cohesion so evident in other aspects of the corridor survey.

The citizens task force group which authored this report has at-

tempted to represent community-wide interests in evaluating the alterna-

tives. The method they use to examine and judge the data they have

gathered is a slight modification of the standard weighting scheme used

widely in social science research. For other approaches to relative

valuation of alternatives, see Chapter II.

CHAPTER IV

TASK FORCE #3 - SOCIOLOGICAL IMPACT ON THE COMMUNITY

This task force was supervised by the Advance Planning
Unit of the Transportation Planning Section, Utah State Depart-
ment of Highways

Principals - Gary C. Ladle, Industrial Sociologist
Sue K. White, Sociologist
Donna M. McClure, Transportation Technician

In a pilot study, such as this is in the State of Utah, the
procedures must necessarily reflect procedures used elsewhere
when applicable. Before undertaking their assigned task, the
principals researched the following documents to learn how the
sociological aspects of transportation and highway construction
could and should be considered.
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Douglas C. Smith, Urban Highway Design Teams, Highway
Users for Safety and Mobility, Washington, D.C.

Special Report 110, Relocation Social and Economic
Aspects, Highway Research Board, Washington, D.C.

Systems Analysis of Urban Transportation, Volume 3,
Network Flow Analysis and Volume 4, Supporting Analysis,
General Research Corporation, Santa Barbara, California.

State of Michigan, Department of Highways, The Economic
and Environmental Effects of One-Way Streets in Resi-
dential Areas, Lansing, Michigan.

Batelle Memorial Institute, Monographs on Potential R&D
Projects, Columbus, Ohio.

It was felt by the principals, that, in transportation
planning, there is an indication of insufficient understanding
of the impact on the community traversed, caused by placement
of a highway or other transportation facility. Some aspects of
this type of impact are objective and measurement methods can
be applied. However, many values are diverse and defy conven-
tional measurement methods. Traditional consideration in high-
way location has given little attention to the sociological
implications resulting from a particular project. !Recently,,
however, such aspects have taken on sufficient value, nation-
wide, to be considered. Therefore, with the object of collect-
ing data and evaluating attitudes of the respondents within the
affected study area, two approach methods were used by the task
force. First, the residents of the corridor were approached on
a door to door basis. An effort was made to avoid the "census
taker" image; rather, attention was directed to informal dis-
cussion of the proposals. Second, the task force established
small discussion groups of 15-20 people in the homes of some of
the residents to further explain the proposals and receive feed-
back. The proposals were illustrated through the construction
of small scale models representing each of the proposals.

Neighborhood Unity

It was recognized by the task force that transportation
change along the corridor would affect the neighborhoods and
have disruptive influence upon their existing unity. Concern
for this unity was held in mind as a result of a document pub-
lished by the American Public Health Association, Hygiene and
Housing, which stated that "The existence of a unified neighbor-
h-oodis a strong force for the stability and development of
individual family life. To retain its unity, a neighborhood
should be physically self-contained in respect to most of the
daily necessities of life. It will, in turn, obviously depend
on the larger community for its basic employment, transporta-
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tion and cultural facilities." Therefore, the sociological task
forcediscussed noteworthy items with the people of the affected
areas to determine the possible effects upon the neighborhood
unity, etc. as caused by each alternate proposal. The respondents 4
were asked to evaluate the effects of each proposal in terms of:
cohesiveness, friendships, children's activities, church activi-
ties, recreation, noise, pollution, glare, traffic congestion, %
pedestrian hazards, quietness, and any other valued aspects they
might suggest. The following text summarizes the attitudes of 'Oil
the respondents. It is recognized by the task force that many of
the above stated variables are subjective and therefore no real
measurement of effect can be obtained. Measurable elements are
displayed in the charts and maps interspersed with the test. The
discussion of each proposal is strictly from a sociological view-
point. Factors such as economics and engineering are not gener-
ally considered or taken into account as aspects of the following

ievaluations.

ALTERNATE A - Widening 12th Street between Wall Avenue and
Washington Boulevard.

It is proposed to continue widening 12th Street from Wall
Avenue to Washington Boulevard, using the area betweený Washington
and Adams to narrow 12th Street down to its present size and
blend traffic into the existing street between Adams Ave. and
Harrison Boulevard. Occasional response was obtained from the
interviews indicating that Alternate A could be a temporary solu-
tion. There would be very little change in the eastern three
quarters of the corridor from a sociological impact standpoint.
The impact for that portion of the corridor between Wall Avenue
and Washington Boulevard would be essentially the same as that
for Alternate B, following.

ALTERNATE B - Widening 12th Street North Side

The intent of this proposal is to widen 12th Street from
Wall Avenue to Harrison Boulevard.

To achieve a response toward this proposal, the task force
contacted residents of 12th Street from Wall Avenue to east of
775 East and 13th Street for its length.

Contact was made, as mentioned above, by both door to door
interviewing and small group meetings. In addition, a random
sample was taken of shoppers at a nearby shopping center. The
Board of Education was also represented by interviews with
school principals in the area in question and also with the
Superintendent of the School Board. The interview schedule
sought to obtain from the respondents their feelings concerning
the proposal from a standpoint of advantages and disadvantages
for each alternate.

Those interviewed on a random basis in the store represented
a cross section of the immediate surrounding area both within and
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outside of the corridor boundaries. The majority of respondents
indicated that the widening of 12th Street would provide the most
advantageous solution to the traffic problem. However, an indi-
cation of apathy was demonstrated by many respondents because
they felt the entire project had been forgotten. Long durations
of unproductive activity appear to dim the interests of the
people. The attitude of "just do something even if it is wrong"
becomes very definite. Therefore, the mere passage of time has
impact upon the people if they are left suspended and uncertain
of their future. Owners indicated that they are unwilling to
spend necessary money to provide adequate maintenance and re-
pairs because they fear their homes may be removed. An attitude
such as this results in a general deterioration of the neighbor-
hood and many unforeseen ramifications may occur. .

School Considerations

Located within the corridor are two schools, Mound Fort Jr.
High and Gramercy Elementary School. Since each definitely will
be affected by the second proposal, (Alternate B) the principals
of the respective schools were questioned. The principal of
Mound Fort indicated that five year plans would provide for
moving the Jr. High to a new location with approximately 800
students enrolled. It was concluded that the second proposal
(Alternate B) would not be advantageous for the school in its
present location due to two factors: safety, and noise. The
children presently are required to cross a very hazardous inter-
section and the second proposal would serve only to increase the
hazards. Also, the present noise is disruptive to the children's
concentration and increased traffic would only further complicate
the existing situation. The sociological impact of the second
proposal upon Gramercy Elementary School, as viewed by the school
principal, was again primarily in terms of safety and the rami-
fication which heavy traffic might have on the lives of young
school children. It was indicated that the children attending
the school were encouraged to walk if possible in order to elimi-
nate traffic congestion and hazards around the school; any pro-
posal which brings more traffic into the area would undercut the
efforts to provide safety for the children and would have a pro-
found affect upon the children and their activities.

The opinion of the Superintendent of Ogden schools was also
sought. He felt that the widening of 12th Street would have the
least impact upon the school activities in the long run, con-
sidering that Mound Fort at its present location will be discon-
tinued.

Residential Attitudes

The task force then turned attention to a door-to-door sur-
vev to obtain the attitudes of the residents of both 12th Street
and 13th Street. A very definite polarization of opinion was
received. It is likely that this polarization of answers came
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about because the residents have had a long time to think of the
proposals and discuss possible consequences. The results of the
interactions left those on 12th Street almost totally against
the widening of 12th and those residents on 13th Street almost
totally for the widening of 12th Street.

The following is a summary of the sociological implications
obtained from the residents living on 12th Street and 13th
Street, when asked for their views on the advantages and disad-
vantages of Alternate B. It should be stated that in many in-
stances what would be an advantage for residents of one part
of the corridor may well be a disadvantage for residents of
another.

Advantages for Alternate B

1. It would createno new unnatural boundaries, which disrupt
and change many existing interaction patterns and in turn re-
suit in the formulation of new patterns.

2. The quiet (cohesive), residential neighborhood of 13th
Street would not be intruded upon and disrupted by increased
traffic flow. Therefore, the sociological impact on 13th
Street, resulting from additional noise, glare, pollution, con-
gestion, traffic hazards, etc., would be avoided. It must be
realized that such factors are significant and have influence
on individuals' day to day living patterns; and, therefore, ad-
justment problems would face the 13th Street residents if traffic
there were to be increased.

3. Present route habits of outside commuters using 12th Street
would not be altered. This indeed can be listed as an advantagefor the commuter; however, when conveniences are weighed, socio-
logical emphasis must certainly be with the resident rather than
the commuter.

4. Present route habits of local commuters using 12th Street
would not be altered.

Disadvantages of Alternate B

1. Harmful after-effects would include the relocation of
sixty-two households, a large percent of which are occupied by
elderly individuals who have lived a major portion of their
lives at their present location. Impact would be very heavy in
terms of lost sentimental values, neighborhood cohesiveness and
life-long friendships, which could not be replaced through mere
relocation. Forced relocation is a highly disruptive and dis-
turbing experience and a crisis with potential danger to mental
health for many people. Reactions were expressed in terms of
grief, continued longing and depression, sense of helplessness,
and psychological or social distress. In addition, relocation
necessitates adjusting and resocializing to a new environment
which usually requires a pronounced change in life style. This
has the greatest impact upon the elderly and among the working
class. These are the types of people who would be affected and
relocated by the widening of 12th Street.
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2. The removal of one side of 12th for widening would create
the potential of a slum development. Those residents left on the
busy street would desire to move and with time a turnover of oc-
cupants would occur with a tendency toward a different type of
development.

3. A definite increase in traffic would result in added con-
gestion for remaining residents. This would increase the diffi-
culty of mere access to and from the homes, thus making the home
less desirable and incompatible with peaceful residential living.

4. The families, if any, left on the north side of 12th Street
would lose 'most all feeling of unity with those residents on the
south side. The turmoil and traffic movements in the street
would result in partial isolation for the few remaining north-
side residents.

5. Impact would be definitely felt by the children of the area.
Increased traffic would increase hazards which would be felt both
in daily play and also in getting to and from school. Concern
for the children's safety becomes an important aspect in this
proposal.

6. Well established shade trees would be destroyed. Beauti-
fication should be a primary consideration since this situation
is one with which the residents must live and hopefully enjoy for
many decades. I

Summarizing

The second proposal (Alternate B) is advantageous because it
protects the quiet established residential neighborhood of 13th
Street. However, the proposal necessitates the relocation of 62
families and homes on 12th Street. From a sociological stand-
point, this relocation has great impact because identities may
be destroyed and a totally new life-style may be imposed. On
the other hand, for residents remaining, life would be disrupted
by increased traffic, speed, and noise. Such inconveniences one
might at first think are easier to adjust to than total reloca-
tion. Reaction, however, of the respondents was almost unani-
mously in favor of being relocated as opposed to remaining in
the situation caused by the increased traffic.

(Note: A similar discussion, not included here, is also provided for Alter-

nate C, a one-way couplet utilizing 12th and 13th Streets.)

ALTERNATE D - Mid-Block Expressway

Proposed by local architects and planners of Ogden City,
this plan suggests that both 12th Street and 13th Street be left
as they are, or preferably, reduced in width of asphalt. In-
staad, an expressway would be built through the vacant land and
orchards on the inner blocks between 12th and 13th Streets.
This proposal would cause no undesirable disturbance to the
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front yards of either street, but instead, affect only the back-
yards of a few residents. The area of primary impact would be
the four streets perpendicular to 12th and 13th: Porter, Jeffer-son, Liberty, and 775 East. The effect upon homes on these

streets would be either: 1) the house would be removed; or,
2) the house would be left on a cul-de-sac but separated from
the highway by a contoured greenbelt. Interview group meetings
were conducted upon the four perpendicular streets and also upon
12th and 13th Streets to obtain feedback on the proposal. An
interesting display of apathy and absence of polarization was
demonstrated by the respondents when informed of the proposal
and possible implications. This suggested to the task force
that strong feelings were reached only if discussion time was
possible among neighbors in order to develop positions as was
demonstrated by the 12th and 13th Street residents on Alternates
B and C. This assumption was verified later in the group meet-
ings. Polarization had developed and apathy was no longer
present.

Evaluation of the interviews taken on the perpendicular
streets revealed that the home owners opposed the plan, as might
be expected, because of the disruption and relocation problems.
After a time lapse and further explanation, many residents on
the perpendicular streets indicated a favorable attitude to Al-
ternate D. However, it was strongly revealed that if the pro-
posal were accepted, the home owners wanted to be relocated
rather than being left so near the .busy highway and somewhat
isolated. Residents on 12th and 13th Street were also inter-
viewed, with Alternate D receiving strong support. The follow-
ing are the impacts of the proposal as anticipated by the re-
spondents.

Advantages of Alternate D

1. Fewer homes than in Alternate B would be displaced and
therefore, the severe impact of relocation would be lessened.

2. Twelfth Street would be relieved of a great part of its
traffic permitting 12th Street to become a quiet residential.
neighborhood.

3. Thirteenth Street would not be affected and the neighbor-
hood could retain its quiet, stable, cohesive nature.

4. The frustration and hazards of entering a busy street
from a driveway would be eliminated.

5. Safety for children and pedestrians upon the residential
streets would increase. Children's activities would not be
hindered by excessive traffic.

6. Yards would not be partially taken in the front and
thereby not deter incentive to maintain a beautiful and well-
kept appearance. Instead, only some backyards would be slightly
encroached upon.
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Disadvantages of Alternate D

1. Relocation would be necessary for over 40 homes on the per-
pendicular streets. As on 12th Street, this would displace many
long and well established residents. In addition, some new and
very finely decorated homes would be displaced.

2. Those cross-street residents remaining may receive property
damage but no compensation. For some, their home represents the
total of their material possessions and therefore, the impact
would be great.

3. Corridor environment could almost become that' of solid
asphalt among which a few remaining residents must live.

4. The highway would present a major divider of the religious
congregation of the area. Impact would be the disruption of
friendships and close ties that in many instances are lifelong.
This division would be even more definite for children of the
area who would be unable to cross the highway to visit friends,
on the other side.

Additional quantitative information of a sociological nature
has been tabulated on the following 2 pages. It isi followed by
a general summary evaluation.

The following charts reflect patterns along the corridor,
both for Twelfth Street and Thirteenth Street. Neighborhood
bounds were arbitrarily selected as:

Wall Avenue to Washington Boulevard V

Washington Boulevard to Jefferson Avenue
Jefferson Avenue to 775 East
775 East toward Harrison Boulevard

CHILDREN PER RESIDENCE (%)

Twelfth St. Thirteenth St.
0 1 2 3 4 5+ 0 1 2 3 4 5+

67 26 Washington to Jefferson 85 5 5 5
60 20 20 Jefferson to 775 East 68 16 16
61 11 11 6 775 E toward Harrison

(The western end of Thirteenth Street has a very low ratio of
children per household. Other areas in the corridor have a low
ratio of children per household but not as low as the western
end.)
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NUMBER OF AUTOMOBILE OPERATORS PER RESIDENCE (•)

Twelfth St. Thirteenth St.
0 1 2 3 4 5+ 0 1 2 3 4 5+ 4

Wall to Washington 25 25 50
6 43 39 6 6 Washington to Jefferson 16 39 30 15

33 13 54 Jefferson to 775 East 20 20 20 40 4
15 25 30 15 775 E toward Harrison

(As may well be expected, the percentage of licensed drivers
throughout the corridor is high. This does not, though, reflect
the number of available automobiles.)

EDUCATIONAL LEVEL OF ADULT RESIDENTS (%) 4
Below Col- Post Below Col- Post

HS HS lege Grad HS HS lege Grad

Wall to Washington Male 6g 34
Female 50 50

Male 25 31 31 13 Washington to Jefferson 20 40 30 10
Female 21 51 21 7 71 29 1

Male 7 71 21 Jefferson to 775 East 50 25 25
Female 16 58 26 40 60

Male 13 39 48 775 E toward Harrison
Female 20 66 14

(With the exception that the general education level is fairly
high, no other significant pattern is evident.)

INCOME LEVEL OF RESIDENTS (%)

under 5 to 8 to over SS, Ret.
5000 8,000 10,000 10,000 Pension

Twelfth St
Wash. to Jefferson 23 23 54
Jefferson to 775 E 9 9 18 18 46
775 E toward Harrison 10 5 20 65

Thirteenth St
Wall to Washington 25 25 50
Wash. to Jefferson 7 14 7 72
Jefferson to 775 E 50 50

(The high percentage of elderly persons shown on the map of
average ages is reflected here in the number of families
living on Social Security and retirement pensions. The
general income level also rises slightly as one moves east
through the corridor.)
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COMMUTING HABITS OF RESIDENTS (%)

To Work To School
Car Car

Drive Walk Pool Bus Drive Walk Pool Bus
Twelfth St

Wash. to Jefferson, 93 7 60 40
Jefferson to 775 E 100 215 75
775 E toward Harrison 100 100

Thirteenth St
Wall to Washington 100 I100
Wash. to Jefferson 100 50 50
Jefferson to 775 E 100 50 50

PERSONAL TRANSPORTATION (%)
To Church To Club-type Activ.

Don't Don't
Drive Walk go Drive Walk go

Twelfth St - __

Wash. to Jefferson 73 22 5' 33 67
Jefferson to 775 E 62 23 15 27 73
775 E toward Harrison 51 35 14 16 84

Thirteenth St
Wall to Washington 84 16 33 67
Wash. to Jefferson 75 13 12 37 63
Jefferson to 775 E 83 17 60 40

Inasmuch as neighborhood sizes are not the same and the tabu-
lations were made from a sampling of each, the above tables should
only be used as a cursory guide and not be used to establish
statistically valid relationships. In general, the above figures
do show a fairly homogeneous character throughout the length of
the corridor.

Summary

From the Sociological Impact Study conducted, the task force has
observed the dramatic impact that is resultant of change. Each of
the respondents acknowledged that change is vital and necessary in
the growing and maturing City of Ogden; however, each desired change
at a minimal personal cost. As stated in the text, and shown on the
map, a very definite polarization of opinion was observed among
residents of 12th and 13th Streets in the door to door survey (how-
ever some vacillation from this appeared in the group meetings).
Those of 12th almost unanimously favored the one-way couplet because
of the advantages to themselves. Namely:
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Decreased traffic and congestion.
A more residential atmosphere.

Very little concern was given to the disadvantages involved
in the proposal:

Elimination of quiet, stable atmosphere of 13th Street.
Destruction of natural beauties.
Disruption of two neighborhoods,,rather than keeping traffic

in one place.
Disruption of church boundaries.
Deterioration of yards.

On the other hand, residents of 13th Street were almost
totally for the widening of 12th Street because if Alternate B
is accepted, no real impact would be felt by 13th Street resi-
dents and the neighborhood would remain as is. However, little
concern was given for the disadvantages such as:

Displacement and relocation of 62 homes.
Possible slum development.
Increased traffic on 12th Street.
The hardship of elderly citizens being relocated.

Introduction of the fourth alternative seemed to continue
the same trend of personal concern rather than community. Resi-
dents on 12th Street and 13th Street tended to favor the proposal
because minimal disruption would be caused to them personally.

Little concern was given for the disadvantages such as:

The formation of a definite barrier and divider.
Displacement of over 40 homes.
Development of an asphalt jungle.
Property damage.

On the other hand some occupants on the perpendicular streets
favored either Alternate B or C because it would bypass them with-
out serious impact. Therefore, the conclusion can be drawn that
personal interests are extremely important and were of primary im-
portance to the people as they evaluated the sociological implica-
tions of the proposals. Therefore, the conclusions drawn by the
peopleare very subjective in nature and community interest is
not of prime concern.

In addition to the people's opinions, the school board is
dominantly in the picture. The first preference of the school
board is to widen 12th Street. This conclusion was drawn due to
concern for students' safety. With the widening of 12th Street,
51%. of the students would not have to cross a highway. Also plans
indicate that the Mound Fort Jr. High will be discontinued on 12th
Street and therefore would not be on the widened busy street.

Another factor of concern is the political climate created
by the political leaders who live or own property within the cor-



ridor. Their views have been very important in formulating
opinions from the couplets to the widening of 12th Street.

Findings of the Sociological Task Force indicate: that
the residents involved very much enjoy their neighborhoods;
that the age level of the families varies from very young to
extremely elderly individuals who have lived at their present
residences for many, many years; that neighborhood cohesive-
ness and identification is very strong with numerous lifelong
friendships existing. In addition, the neighborhoods are
relatively quiet and uncongested except for 12th Street, where
traffic congestion is presently a problem for the residents.
For the most part then, the corridor is a somewhat typical
residential section but with still a flavor of a rural atmos-
phere.

Finally, in obtaining the opinions of the people, it was
observed that the polarization was due to personal concern of
each for his own future. Community good and progress were al-
most exclusively secondary in nature in formation of opinions.
Independent variables which were hypothesized to affect opinion
formulation (income, number of children, number of drivers in
home, church activity and club activity) failed to be signifi-
cant.

However, educaticnal level did show positive significance.
Those with greater education also demonstrated increased aware-
ness and concern for community development. Concern for per-
sonal convenience and relationships seemed to override all
other variables.

Salt Lake Area Comparisons

In order to more adequately recognize and evaluate the
sociological impact of highway placement and construction, the
sociological task force conducted a related study of two
neighborhoods which in the past 5 years experienced a similar
situation as that of 12th' and 13th Streets in Ogden. The first
neighborhood study was along 13th East in the vicinity of 24th
to 27th South in Salt Lake City. This neighborhood was chosen
because extensive widening (similar to Alternate B) had taken
place which resulted in the displacement of many homes and relo-
cation of families. The second neighborhood was that of
Stratton Drive just south of 4500 South which had had one side
removed by the construction of 1-215. The interview schedule
sought to obtain the impact of the construction upon the people
from its beginning to end. Topics upon which information was
sought were: 1) feelings toward neighborhood, 2) cohesiveness,
3) impact of the new construction, and 4) problems during con-
struction.

Respondents interviewed for the study were only those who
were left and not those who had been relocated to other neighbor-
hoods. Responses obtained concerning the impact of the con-
struction were rather varied. Most respondents. however, men-
tioned that they still enjoyed their neighborhood but the loss
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of neighbors and friends had somewhat disrupted past social
groups. However, those still resident felt some of the cohe
siveness remaining.

Most of the impact appeared to come from the actual con-
struction, however, rather than from neighbor losses.

It was indicated by the respondents that the Highway Depart-
ment appeared to fail them in demonstrating sufficient concern
during construction and the following periods. Dirt,ý traffic
congestion, and seemingly unsafe conditions severely hampered
the residents. Respondents felt that much could have been
avoided with merely more concern. Some indicated damage to
both homes and yards that was not compensated for by the Depart-
ment; thus, distrust and resentment had arisen. Many respon-
dents also expressed a lack of desire to improve their homes be-
cause of uncertainty as to the future of the situation.

From a sociological point of view, the impact on the people
of the neighborhoods was as follows:

1. Lack of neighbors and friends
2. A feeling of being somewhat abandoned and isolated
3. Pollution problems, such as dirt, increased
4. Poor safety conditions due to make-shift devices
5. No compensation for some damages. Therefore loss must be

absorbed personally
6. Uncertainty resulting in a lack of desire and in turn a

degeneration of the property
7. Distrust and resentment resulting from allegedly unkept

promises

Efforts should be made by the Highway Department to incor-
porate into the plans a program that keeps the people and their
best interests in mind during and after construction. The impact
of friendship loss is difficult but could be softened for the
people if efforts were exerted to minimize the other impact cases.
By so doing, some residents would not be forced to pay unfair
costs for progress.:} GCL

Comparative Rating

Subjective evaluations can be rated on a scale in much the
same manner as quantitative evaluations. The only variable that
is difficult to pin down is the human one. Inasmuch as sociology
is primarily a humanistic science, the human element is still
the most reliable determiner to make a rating scale. In order
to reduce personal preferences, prejudices and bias of the
principals, eleven different factors have been considered, rated
separately and then cumulated, weighting each factor as shown in
parenthesis.
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SOCIOLOGICAL RATING:

Factor +10+9+8+7+6+5+4+3+2+1 0 -1-2-3-4-5-6-7-8-9-10

Commuting Convenience (3) B A C D
Relocation (5) CA D B
Psychological Stress (2) D A B C

Social Stress (2) D f C
Impact by Vehicles (2) D f C
Impact by Pollution (3) D A

Boundaries (1) t C D
Children's Activities (2) D C
Cohesiveness (2) D B

Aesthetics (3) B

Potential for Community
Development (5) D B A

Cumulated weighting - D A C B
+1.0 -0.3 -1.0 -1.1

From this weighting and rating it would appear that Alternate
D can be considered to be of greatest benefit to the community
sociologically.

DMM & GCL

The second example, taken from the DEIS for F.A. Route 171 (Illinois

Route 76), Belvidere Bypass, Boone County, Illinois, describes the financial

compensation and relocation assistance programs available to persons who

are displaced from their homes or businesses by highway construction. This

kind of detailed information is necessary if the reviewer is to adequately

evaluate the real impact of relocation on people. Moreover, making the

facts about assistance programs and compensation known to those affected as

soon as possible, and in as much detail as possible, can help alleviate

considerable tension and ill will resulting from condemnation proceedings.

E. Displacement of People:

In Item III, A of this statement it is stated that one home and
possibly one tavern will be displaced by this highway project.
The Illinois Divisionof Highways Relocation Assistance and Pay-
ment Program will be made available with consideration to the
individual needs of the affected individuals.
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At the time negotiations for acquisition of right-of-way are
started, the owner of a parcel sought for highway purposes will
be advised of this program.

The relocation assistance is offered to all individuals, farms
and businesses displaced by this highway improvement. This
assistance is available to both tenants and owners.

A personal contact is made by Relocation Assistance personnel
to determine from the affected property owner whether he de-
sires assistance.

The assistance offered consists of a residential, farm or
business moving allotment, and aid in obtaining suitable and
comparable living and business locations.

Relocation advisory assistance personnel will have listings of
available homes, apartments, farms and businesses to aid those
people who are displaced to obtain new living or business lo-
cations.

In addition, they will be at the property owner's disposal to
aid in the selection of alternate locations and to assist in
completing forms necessary for receiving the moving and supple-
mental payments.

The Federal Highway Act of 1968 provides new and more liberal
compensation for families displaced by highway construction.
All displaced persons will be compensated for moving expenses.
Owner-occupants of single, two or three family dwellings whose
homes are acquired can receive payment of up to $5,000.00 more,
if needed, to purchase a comparable property and will be ad-
vised of the amount of the supplemental payment at the commence-
ment of the negotiations.

An amendment to the Illinois Highway Code, approved September
17, 1971, allows a payment of up to $15,000 for this purpose.
Families who rent can receive a rent supplement of up to
$4,000.00 when a dwelling unit comparable to the one displaced
has a higher rental.

A family could choose to apply the entire amount up to a maxi-
mum of $4,000.00 as a down payment in purchasing of a new home.
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D. THE RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF MAN'S ENVIRONMENT

AND THE MAINTENANCE AND ENHANCEMENT OF LONG TERM PRODUCTIVITY
10

One of the most difficult tasks faced by the writer of an EIS

is determining "the relationship between local short-term uses of

man's environment and the maintenance and enhancement of long-term

productivity." NEPA itself offers no guidelines, and a review of a vari-

ety of EIS makes it clear that most writers are uncertain just what is

called for. This matter can perhaps best be clarified by !use of an

example.

A common instance of the conflict between local short term uses

and long term productivity is the filling of marsh land. iIn the short

run the reclaimed land may be valuable for housing or recreation facili-

ties, but in the long run the elimination of these crucial breeding

grounds for aquatic life may drastically reduce the numbers of certain

species, with an attendant impact on future food resources. Thus the

immediate benefits from construction of highways over marshland, or

flooding or draining wetlands for recreation, etc., must be balanced

with long range needs.

With this general framework in mind one can now venture some

tentative definitions of short term and long term. Short term refers

to the immediate effects of a project while the long term is the

period over which direct or indirect effects of the project are

apparent. The long term thus includes at a minimum the construction,

operation, and eventual disposal or disappearance of the project. For

some projects which alter the course of other events, the long term is

effectively infinite. The effects of dam building on surrounding land

use and natural systems will live on even after the reservoir has filled
with sediment. Hence the decision to construct a dam now establishes a

chain of events which future generations must be content with.

The discussion quoted below, from the Tijuana River Flood Control

Project DEIS, is an example of an excellent comparison of long and

short range effects. Note particularly the point made that protection

of the valley floor will lead to land use changes which may or may not

be desirable. The loss of estuary area is identified because the project

may tend to encourage its destruction, even though it does not directly
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cause this destruction. This thorough development of long term inter-

action is laudable.

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES
OF MAN'S ENVIRONHENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Implementation of the flood control measures may result

in a further reduction in the ground water supply and the
quality of the soil and ground water in the Tijuana River
valley. Two other indirect long-term effects may result from
implementation of the recommended plan:

1. Loss of fertile agricultural lands and open-space
areas--one half or more of the valley floor-to
residential and commercial developments;

2. Loss of all or part of the estuary, including
wetlands, wildlife habitats, and a number of
endangered species as a result of the construc-
tion of an inland bay and marina in the estuary,
in accordance with the City of San- Diego General
Plan.

The loss of the estuary is somewhat less probable than the
loss of open-space lands further inland. Neither of these
indirect effects are an absolute result of channel construc-
tion.

At present cultivation of the area is viewed only as a
short-term effort. It is apparent that agriculture in the
valley is in a very poor state. The high quality of the
soils, however, has been established in the past. If the
salt could be flushed from the surface layers and if the
ground waters were recharged, then agricultural activities
might flourish again in the valley. Because of the rich
soil, some farmers have begun to import irrigation water from
outside the valley. The expansion of such imports should
assist in the recharge of the ground water supply and the
flushing of soil salts and, possibly, the renewal of agri-
cultural activities on abandoned farmlands.

The need for open space and agricultural areas will
increase with our rapidly expanding population. In recent
years, however, there has been a substantial decrease in the
area of land under cultivation in this region. From 1950 to
1966 the crop acreage in San Diego County' decreased from
114,000 to 51,000 acres. During the same period cultivation
areas in the City of San Diego decreased 70%, from 70,000
acres to 21,000 acres (22). The reduction resulted from the
infringement of metropolitan growth on the agricultural lands.
The agricultural industry was the fourth largest in th11 county
in 1969, when total agricultural production had an estimated
value of $146 million (23).
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The continued use of rapidly diminishing agricultural
lands for farming parposes is economically beneficial to the
region. The use of high-class agricultural lands for non-
agricultural purposes is wasteful of our limited natural
resources. Commercial and residential areas can' be estab-
lished elsewhere on more plentiful lands not well suited
for cultivation.

The retention of agricultural lands around the city will
help retard "urban sprawl" and aid in the development of a
more compact city. This retention also will assist in the
provision of open space needs required by the urban population
of San Diego. The continued growing of vegetables and other
food crops within the valley will reduce transportation costs
and other transport problems associated with theýimportation
of the city's food supply. The continued existence of an
agricultural industry in the city will permit local residents
to have the opportunity of purchasing field-fresh produce at
competitive prices. The implementation of floodicontrol
measures within the valley would result in the loss of 1100
to 2500 acres of farmland.

Article 2 of the California Land Conservation Act
points out that:

1. The preservation of a maximum amount of the limited
supply of prime agricultural land is necessary to
the conservation of the state's economic resources
and is necessary to the maintenance of the agricul-
tural economy of the state;

2. The discouragement of premature and unnecessary
conversion of prime agricultural land to urban uses
is a matter of public interest and will be of
benefit to urban dwellers themselves;

3. In a rapidly urbanizing society agricultural lands
have a definite public value as open space, and the
preservation in agricultural production of such lands
constitutes an important physical, social, aesthetic,
and economic asset.

According to the City of San Diego (22):

Agriculture could help importantly in securing another
principal objective of the General Plan: namely,
"Reservation of Open Space Systems." The leasing back
of various public open-space lands for agricultural
purposes could underwrite much, if not all, of the
maintenance costs likely to be associated with the
projected Metropolitan Open Space System.

It is concluded here that the protection of the valley floor
from floods probably could result in the loss of valuable
agricultural lands to fidture generations, regardless of how
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the valley is developed. If the farmlands are utilized for
residential and commercial developments, then their loss to
succeeding generations is certain.

The loss of the estuary is not a direct consequence of
the construction of the channel. Such a loss can be prevented
by designating the area a wildlife refuge. However, there are
substantial benefits to be derived from conversion of the
estuary into commercial, recreational, and residential areas,
and there are strong forces intent on carrying out such a plan,
which requires flood protection. Therefore, a brief discussion
of estuarine values appears warranted.

Estuaries on the west coast are of two types: (1) those
with predominantly salt water marshes and (2) those with pre-

dominantly fresh water marshes. Each forms a habitat for two
distinct assemblages of organisms; some organisms, of course,
can thrive in both of these environments. Along the west
coast the salt water marshes were generally found around the
margins of the larger bays, while the fresh water marshes were
found in the very small bays which lacked continuous circula-
tion with the sea. All of the larger bays have been utilized
for harbors and marinas. As a result, most of the salt water
marshes within the state have been destroyed or highly modified
by dredging or suffer from extensive pollution generated by
maritime activities. Consequently, there are very few high-
quality salt marshes remaining within the state.

The Tijuana estuary salt marsh is unquestionably the
finest in Southern California, and perhaps in the entire state.
This rating is based on the purity of the waters and the great
variety of plants, fish, invertebrates, and birds found in the
estuarine waters and surrounding wetlands. It is also a haven
for the four designated endangered species. These species have
few remaining habitats left, aside from those found in the
Tijuana estuary which are suitable for their existence.

Many conservationists believe that almost all estuarine
organisms are endangered species. Because. of extensive pollu-
tion, dredging, and marine construction and other modifications
in California estuaries, most truly estuarine organisms are in
danger of extinction. These organisms depend totally or par-
tially on estuarine marshes for their continued existence. For
this reason, it is important that remaining areas, such as the
Tijuana estuary, be maintained as nearly as possible in their
natural state. The validity of saving a few assorted weeds and
animals may be seriously questioned by those who have not
studied the environment. They fail to realize that millions of
years have been required for the development of each individual
species. To those unfamiliar with nature it may seem unlikely
that the existence of so many different organisms has any value
to man. However, experience suggests that the truth may be
quite the contrary.



161

A discussion of the salt marsh plants may illustrate an
,unsuspected use for these "nuisance weeds" which, like all
organisms, have a direct ecological importance. 'It has
recently been realized that some of these salt-tolerant
plants may indirectly provide the key to solving the increas-
ing problem of salt build-up in the soils of semi-arid farm-
land regions of the world. The natural salt resistance of
the salt marsh plants may be utilized in the near future to
introduce genetic salt tolerance into commerically-important
plants through cross-breeding. Research in this direction

a has only recently been started in San Diego. The success of
this program is obviously heavily dependent on the preserva-
tion of wild stocks of salt marsh plants from which to draw
desirable genetic lines. The fact that many of the salt
marsh plants in the California coastal wetlands are not
found elsewhere in the United States and that already over
60% of this plant habitat has been destroyed in California
makes the preservation of remaining marshlands an urgent
consideration.

When considering local short-term use versus the maintenance of

long-term productivity, it is essential to make clear the implicit

tradeoff between them, i.e., in opting for immediate gain one may

be foreclosing options for gain at some future time. Highway construc-

tion is, for example, generally followed by marked change in land use

patterns. Where this process results in homes being built on farmland,

there is an immediate gain in available housing units. At the same

time, however, the amount of land available for cropping has been

decreased, or, to put it another way, the opportunity to. use the land

for farming purposes at any time in the future has been effectively

foreclosed. In the citation which follows, however, the writer failed

to see this short-term versus long-term relationship, even to the

extent of denying such a relationship. His analysis is, as a result,

of questionable validity.

The writer also failed to consider what effect the construction of

the highway might have on any future plans for inaugurating mass transit

in the area. If the result of building the highway is to further our

commitment to an inefficient means of transportation, and to foreclose

or put off the initiation of such alternative transport means as bus

service, then this is a short-term versus long-term tradeoff which

requires mention.

F:
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The final portion of the citation makes little sense as written,

and seems to relate only marginally to the topic at hand, but is not

atypical of the kinds of discussions frequently found under this

heading.

V. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND ENHANCE-
MENT OF LONG-TERM P)ODUCTIVITY

Within a planning area the land-use would be altered
regardless of a transportation improvement, within
a determined design time span. Therefore, a trans-
portation improvement within this planning area would
have no effect upon the long-term productivity.

The only effect that a transportation improvement U
could have is on the short-term productivity. The
short-term productivity effect of the . . . Bypass
would be a continued urbanization of the area. This
proposed highway improvement will effect a safer and
more efficient transportation of people, goods and
services, and this in turn will provide the area with
an attractiveness for continuing residential and com-
mercial development.

It is to be noted that the recommended . . . Bypass
alignment has been related to various Regional and
local plans. Because of the cooperative approach
that was employed in determining the recommended
alignment the intermediate control points were estab-
lished in order to minimize effects upon the areas
traversed.

Examples are as follows:

4. Coordination with . . . County Conservation Department

5 .... River crossing and associated flood plain area

7. Illinois Route . . .

9. Coordination with communities in regard to areas
of "planned unit development" and industrial-
manufacturing development.
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The following citation is another example of the confusion which
U exists over how to approach the requirement for discussion of "the

relationship between local short-term uses of man's environment and

the maintenance and enhancement of long-term productivity." ;,In this

case the writer compared the inconvenience of the construction phase

with the benefits of the facility in operation. Although this does

evidence an understanding of the problem of tradeoffs over different

* periods of time, the time periods compared are not those most crucial

from the environmental impact perspective.

The relationship between local short-term uses of man's
environment and the maintenance and enhancement of long-
term productivity. This project to be constructed.in a
network of city streets will cause a normal amount[ of
disruption and inconvenience to local traffic. With
the adjacent streets, it is anticipated that the least
inconvenience of minimum duration is to close this por-
tion of . . . Avenue to through traffic, allowing the
contractor to complete his work with minimum interrup-
tion and in the shortest possible time. As controlled
by specifications the contractor will !be required toL provide access to local residents and :emergency vehicles.
Utilizing this shortest time span for the construction
required will also limit the time of normal construction
noise levels and exposed raw earth. In that the proposed
cross section utilizes nearly the entire right of way,
there will be little exposed area remaining necessary
for a grassed ground cover to develop.

In the following citation one encounters a rather different

problem with the question of short-term versus long-term relationships,

i.e., inadequate consideration of the impact of regional long-term

economic trends on the project in question. Although the sponsoring

agency has identified three factors which seem likely to influence the

long-term transportation picture in the Uinlah Basin - water resources

development, minerals and fossil fuel extraction, and increased leisure
time-the analyses of their impacts are so general in nature that they

raise far more questions than they answer. Looking at these factors in

order, the water resources development project is supposed to result in

"a totally new and radically different physical and economic appearance

for some 10,000 square miles of what has heretofore been considered a

backwash region." There is no indication given, however, of the kind of
6d.
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growth expected or what type of transportation facilities it might

require. Some idea of the anticipated load on the highway net, and

by extension on the project in question, would be particularly desirable.

The analysis of minerals and fossil fuel extraction is excellent

,or the short term up to 1972, but what of the future? We are encounter-

ing shortages of both minerals and fuels at the present time. This will

in all probability lead to rapid development of the resources found

hiere. How will this material then be exported, i.e., what transportation

facilities will need to be developed to handle the volume of shipments?

What will be the anticipated effect on the highway net? Do the proposed

project's design standards take this situation into account?

The leisure time analysis is the most tenuous of all, for it is based

on an article in a national news magazine. Granting the national trend,

what is t-he attitude in this state toward a four day week and how much

exira traffic might it generate on the highways of the Uinth Basin?

In sum, while these analyses indicate in a general way that con-

siruction of the proposed project is in line with growth trends, and

that no important long-term options for enhancing the productivity of

IIhI region are expected to be foreclosed by it, they fail to consider

the specific long run impact of these three factors on the project in

question. An answer to this query would, of course, require an assess-

snent of the fulure overall transport picture for the Uintah Basin before

the role of this highway was clear. Without a survey of the transporta-

tion alternatives, one can only speculate whether the design of the

proposed improvement is a short-term solution which, in light of pro-

.jected economic growth, will rapidly become obsolete, or is an adequate

design for the long run.

In reviewing the project the Forest Service made this same point:

'Mle support the plan to increase the standard of this
road as proposed, but would like an indication of expected
long-range needs. Construction to a higher standard in the
future would probably necessitate further search for an
alternate corridor."

The response of the sponsoring agency was not reassuring:

"Design of the facility is for 1990 traffic and no pre-
dictions have been made beyond that for future long-
range nee(ds."
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This is a typical result of planning on a project by project basis

rather than with reference to some sort of a long-range master plan.

And it can be costly. While a short-term solution will require less

commitment of funds now, the rebuilding of an obsolete facility at

some future date, and with inflated dollars, will require heavy capital

expenditures, in all likelihood far exceeding the sum which would be

necessary to construct an adequate design for the long run now. In

this regard, note the Forest Service's warning about the probable need

to seek an alternate route if future upgrading is to be undertaken.

PART V - SHORT-TERM ADVANTAGES VS. LONG-TERM OUTLOOK

Overshadowing all other considerations
relative to this transportation corridor
are the Central Utah Project and oil ex-
traction.

Central Utah Combining the water resources of the
Project Uintah Basin tributaries of the Colorado

River, the Central Utah Project plans for
eventual water storage, power generation
and recreation complexes to serve a grow-
ing economy in a growing region.

During the coming decade, multi-million
dollar expenditures are to be allocated
for dams, reservoirs, aqueducts and rela-
ted facilities throughout northeastern
"Utah resulting in a totally new and rad-
ically different physical and economic
appearance for some 10,000 square miles of
what has heretofore been considered a
backwash region. Portions of a brochure
prepared by the U. S. Bureau of Reclama-
tion are reproduced on the facing page.

Petroleum The importance of Duchesne County and
Uintah County will become of even greater
significance with the increase in produc-
tion of oil and minerals of which the
following are representative samples:

Crude oil hauled from the Blue Bell
oil field in Duchesne County has
increased from 2500 barrels per day
in September, 1971 to 10,000 barrels
per day in February of 1972.
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Phosphate concentrates are presently
being trucked through Daniel's Canyon
at the rate of 25,000 tons per month.
This is expected to increase to 30,000
tons per month by the time this final
statement is released.

Added to this is the li1elihood of oil
shale development. U. S. Route 40
will be one of three major transporta-
tion routes to serve the oil shale
"areas from the Wasatch Front.

Discussion of the future oil possibilities
in northeastern Utah and western Colorado
was contained in the Winter, 1972 Bulletin
of Standard Oil Company of California which
stated in part:

"At Red Wash, about 30 miles south-
east of Vernal, daily production from
145 wells-now averages 5,500 barrels.
In addition, there are 18 gas produc-
ing wells. As at Rangely, the Company
has been assisting recovery by water
flood in the Red Wash field since 1964
and plans to expand the flood to include
16 additional injection wells in 1972,
for a total of 46. Production at Red
Wash began in 1951."

"The Uinta Basin continues to show
promise as a consistent source of
domestic petroleum reserves, and has
become one of the country's busiest
locales for onland drilling. Innova-
tion and persistence arc boosting
recovery from known fields and raising
hopes that further exploration will
uncover new fields."

Four-Day Week More emphasis on the four-day week implies
greater use of 3-day weekends for recreational
purposes which, in turn, implies increased use
of Daniel's Canyon by vacationers and 4-day,
3-day commuters: those who live in town dur-
ing the work week and live in a rural setting,
many miles from their place of employment for
the rest of the time.

An article which appeared in the February 7,
1972 issue of U. S. News and World Report
reports how workers view a four-day week:
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"Workers who have shifted to a four-,
day week appear to be overwhelmingly
in favor of their new schedules,
accordingly to a survey by a profesor
at the University of Pittsburgh.

"More than 70 percent of thosE consulled
say they like their work more than
before, and 60 percent say they have
encountered few problems as a result
of the switch-over to a shorter week.

"The percentage of respondents who
say they do not like the four-day
schedule: just over 6.

"The survey was conducted by James A.
Wilson, an associate professor of bus-
iness administration, and is reported
in detail in the latest issue of Poor's
Workweek Letter, Cambridge, Mass.

"More than 58 percent of the respondents
said that absenteeism has decreased and
84 percent said most of their associates
on the job liked the short schedule better
than the traditional five-day week.

"The questionnaire was filled out by 588
respondents. They are employed by 51
U.S. companies.

Corridor It would appear that the proposed highway
Commitment improvement is but a small component of the

overall picture and that the further commit-
ment of this transportation corridor, which
has been committed for many years, is in full
accord with the long-term outlook.

The following excerpt is an adequate but somewhat superficial dis-

cussion of the short term-long term relationship. As in several of the

examples previously cited, the writer appears uncertain just what is

required here so he touches on a variety of topics in his presentat ion,

some more germane than others. What sets this passage apart from the

confused efforts noted earlier is the writers' feeling for the long-term

and short-term consequences of the project, and the tradeoffs between

them. The analysis would, however, benefit from greater depth. For

example, the discussion of economic gains expected to result from the

project almost completely overlooks the substantial effect this highway
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is expected to have in the long run in op.ntng up a long-neglected, V
depressed and transportation-shy area of the state.

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF HANtS
t ENVIRONMENT AND THE HAINTEYNCE AND

ENHANCEMENT OF LONG-TERM PRODUCTIVITY

During the construction phase of the supplemental freeway,
many noticeable short-term disruptions of the environment

I could occur. Air pollution in the form of dust and lemissions
"from the construction equipment will cease, once the project
is completed. Water pollution of local streams may occur
"when the land is cleared of trees and vegetation cover for
-construction of the freeway, thereby making it susceptible

to soil erosion, but this too will be resolved once the 41
highway landscaping has an opportunity to become established.

The long term effect of the freeway facility upon the wild-
life and natural vegetation of the area is expected to be min-
"imal.. The . . . Corridor is already under the influence of
manmade development to such an extent that the additional
highway should have a minimal disrupting effect upon the
wildlife. The northern portion of the corridor is already
densely populated, and the remaining forested areas are
found only along streams and rivers. The southern portion
of the corridor is more agrarian oriented, with larger areas
of forestation. An attempt will be made to select an align-
ment within the corridor that does a mi.iimut amount 'of
damage to the forested areas. Once construction of the
freeway is completed, the right of way will be landscaped
with native grasses, shrubs, and trees. The revegetation
of the right of way will help to provide an effective cover
for the small wildlife of the area.

In the densely populated urban areas, it will be impossible to
construct the freeway without having to displace some businesses
and residences. During the design phase of the project, the
careful selection of an alignment will help to keep the number
of individuals displaced relatively low.

The short term economic gains that the area should experience
cannot be overlooked. The demand for construction personnel
and the need for 3ervice-connected facilities for both men and
machines should show a marked increase. This should be of
particular importance in the . . . area, which has had a long
-record of high unemployment among the minority groups. Recent
efforts have been made to train these individuals for construc-
tion type jobs and employ them on public financed projects.

Construction of a supplemental freeway in the . . . Corridor
will provide the area with the only fully access controlled
facility that connects the . . area to the downstate . . .

area. The freeway will connect the large population centers
in the north to the many recreational facilities located in

. the south. The new highway facility will likely result in the
dispersement of-the population and industry along the peripheral
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Sareas of the freeway. This dispersement of the residential
and industrial areas will help somewhat to counteract the
current environmental pollution problems of the metropolitan
area that are associated with oveVT.-.#g. *4l4.tf lonled
along the freeway, especially in the interchange- areas, will
become extremely valuable for service connected cstnblis;,ne-its
dot 4 o th-i access control features of the freeway. This in-
crease in economic activity will create an Increase in the
tax base of the area. and the additional tax revenue wilt in
tura provide for social serviec cxpenditures.
ViTc cowstruct ion of a •upplem. atil fre-way in "'.!.
Corridor will cause a decrca:.c in the volume ofL tralfic f
utilizing existing Illinois Rou-•es . . . and . . . Th,:
d.crease in traffic will relievc the congestion on the
cxisting facilities, which in :urn will create a .nurhl safer
ihighway for local users.

In our final example taken from the design DEIS for F.A. Houte 64
. - ,

. (Illiniis Route 47) from the west junction-.7ith U.S. Route 1.0 in Maho:,met

to a poitil approxim3tely 1.2 miles south oa the Ford County linp, tht

.%|l.r h;1s concisely captured thu- Spit-iL ou' the "rclatiun:"ip be ten

loal ,Qs:.Pr.-Icrn usts Of' ma:n's enviroilv.o.v aisd the r,iaiult.t:u andJ

,.n'-zani-cmctt. of long-term productivity." The wriler makes cu-ncn0ably

clcar t% ,ad-o-fs ihis projec, rcquire.', and What t, e e rcquncS

hr ii th. s'iort and long tI rrm.

TIlM R:LMTtON1HIP BET.2EI:N LOCAL SHIO1NT-IFIN USES or HAN'S

Vt.IRO,>IVENT AND TIfE MAINTLNXCE AND 'NItAMCMlENT OF LOWG-
TERN PNODUCTIVITY:

The majority of the land in the vicinity of the proposed
improvement is used for agricultural purposes. This lnar4
use Is of pri-'e importance For present as well ar utu-.-r
produce derna:ts. However, tor -arety or tc moro-iz. public

* now and in the fN4tire m:iust al.. b coas it'ered tr, !) )f prime
. Importance. In this situation a balance must ."L r-rh..

w.hereby the productivity of t::c land and The SziftLy of '01C
.. ",iotorist arc provided for.

A i..:til;tal quia.tily of additio::l right-or-way .'ll be rt-
quired ir the recownmended improv'cmc-(:t is construcLq. This
retains the mtaximtum acreage, co:aristfnt with inD'~,-.i.t t!,c
hlghsy to adequate sta.dards, in its productivc az-a. The

S..existing alignmnnt best serves the dsires of the motnring
public and, with minor vertical and horizontal corrcetions,
a saft roadway can he provided on this alignmeal.

-In this, way we are providing botl, a safer roadw,!a.n" for future"

traffic and also leaving intact C- :11ea ts Of pro(:,.clug fooll
for the futurt popuWh ion.
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E. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES LIKELY TO

RESULT FROM IMPLEMENTATION OF THE PROPOSED PROJECT

In addition to the problems associated with the short-term versus
long-term relationship already alluded to, considerable confusion exists

over NEPA's call for an assessment of "any irreversible and irretrievable

commitments of resources which would be involved in the proposed action

"should it be implemebted." A first example, taken from the DEIS for the

Tijuana River Flood Control Project, neatly illustrates the irreversibility
problem. By definition, an effect is irreversible or a resource commitment

irretrievable if, once the project is undertaken, the effects cannot be

eliminated by any available countermeasure. Thus, as the writer notes,

the proposed channel could be obliterated by refilling it, Or land use

patterns resulting from improved flood protection could be reversed. In

short, the removal of land from other uses is not an irretrievable commit-

ment. On the other hand, no means are available to recreate an estuary

or an extinct species of wildlife. These changes are irreversible.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH
SHOULD BE INVOLVED IN THE PROPOSED ACTION SHOULD IT BE IMPLE-
MENTED

The irretrievable resources which will be lost as a direct
result of construction of the channel are limited. A portion
of the fresh water flow which would normally infiltrate into
the ground water reservoir will be lost to the sea during
periods in which the rate of runoff exceeds 30 cfs. Signifi-
cant quantities of fresh water will be lost only during the
occurrence of major floods.

The loss of land resulting from the construction of the
channel has been previously discussed. This loss, however, is
not really irretrievable. The channel floor may be utilized
for other purposes, and it is always possible to remove, fill

Sin, cover over, or otherwise destroy such a structure so that
- the land may be converted to its former condition.

Implementation of the recommended flood control plan will
not directly result in the irretrievable loss of any archaeo-
logical, historical, or cultural features, or in the loss of
any endangered species or any unique, valuable, or endangered
wildlife habitats. It has been previously pointed out, how-
ever, that completion of the proposed measures will pose some
indirect hazards to:
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1. the quality of the soil on the valley floor and the
ground water beneath the surface,

2. the conservation of open space and agricultural en-
deavors on the flood plain, and

3. the preservation of the estuary, including its habitats
and endangered species.

The threat posed by the first two of these hazards would not
really lead to an irreversible loss. No matter how the flood
plain is developed, it would always be possible to eliminate
the development and restore the plain to its present condition.
It is also probable that any salts which accumulate in the sur-
face layers of soil can be leached from the soil. Restoration,
however, might be very expensive.

Construction of the flood control channel will greatly
facilitate the development of the estuary into a residential
marina. The complete or partial destruction of the estuary,
enclosed habitats, and endangered species can be considered
truly an irretrievable loss. The value of these losses has
been previously discussed.

Not all projects are going to entail irretrievable commitments, how-
ever, and there is little to be gained by trying to dredge up material to

fill this section, or by repetition of material from other sections of

the EIS as in the example below. In sum, if there is no substantial

irreversible and irretrievable commitment of resources associated with a

project, say so and end it there.

Any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be
implemented. There are no commitments of resources involved
in this improvement which would be considered irreversible or
irretrievable of any significance. That portion of Centennial
park from which a grading easement is required involves only
a grassed area which will be reseeded and replaced completely
in as good as or better condition as prior to construction.
The proposed sidewalk is considered by both the city and park
to be an enhancement, and is entirely on city property, there-
fore, this cannot be considered as a loss of land resource.
Those areas adjacent to private property are also considered
as an enhancement to land value.
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The following excerpt from the DEIS for the F.A.P. Route 410 Corridor

from Columbia to Carbondale (Illinois) is one of the better assessments of
"irreversible and irretrievable commitments of resources." The writer

zeroes in quickly on the major resources affected, coal deposits and agri-

cultural crop land, cites hard data on the magnitude of the effect where

it is available and appropriate to a corridor statement, and closes with a

discussion of the measures being taken to keep the commitment of resources

to a minimum. If there is an oversight, it is the failure to discuss the

value of the agricultural land to be taken and the implications for the

local economy of its diversion to another use.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH
WOULD BE INVOLVED SHOULD THE PROPOSED ACTION BE IMPLEMENTED

Coal deposits and agricultural crop land are the main resources
of the area which might be lost if a supplemental freeway is
constructed in the Pinckneyville Corridor. Assuming a minimum
right of way acquisition width of 300' for the 89 mile long
corridor from Columbia to Carbondale, a total of 3,240 acres,
excluding the land needed for interchange locations, may be
required for the freeway. The freeway will closely parallel
section lines and other natural land lines where possible in
order to keep the total amount of crop land taken out of pro-
duction to a minimum. Regardless of how much care is exercised,
some of the farms in the corridor will suffer severence prob-
lems (which may result in ownership changes brought on by
access problems).

There are considerable coal deposits located in the central
and southern region of the study corridor. The majority of
this coal is either in the process of being stripped or soon
will be strip mined. Since the economy of the region is closely
tied to the mining industry, an alignment will be selected that
does a minimum amount of damage to the coal mining operations
in the area. Economic considerations alone dictate that coal
holdings must be avoided since the basic cost of developed coal
property can amount to $2,000 to $2,500 per acre, and since
court decisions have found that changes in mining operations
necessitated by highway projects is a compensable item.

In recent years, man's forests and woodlands have been con-
sidered as a valuable natural resource that should be preserved.
The main concentration of forest land is located in the southern
half of the Pinckneyville Corridor. In a project of this mag-
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nitude, it will be impossible to construct a freeway facility
without damaging some of the forest land. Where it becomes

necessary to locate the freeway alignment through a wooded

area, the highway right of way will be revegetated with native

grasses, shrubs, and trees.

VA
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Writers and reviewers of EIS should take advantage of the various

agencies in state government which have special authority, expertise,

or information in environmental matters. The first section of this

c hapter identifies the responsibilities of mission oriented agencies

in Illinois. The second section indicates the types of research and

information available from the state surveys.

ILLINOIS STATE DEPARTMENTS AND AGENCIES

State Clearing House

The Federal Environmental Protection Act requires each state to

establish an office to serve as a clearing house for environmental im-

pact statements. In Illinois, the Governor's Office of Planning and

Analysis (O.P.A.) performs state clearing house functions, including

maintaining an up-to-date file of federal environmental requirements

.to ensure that EIS satisfactorily meet state and federal standards.

This office does not, however, conduct reviews or comment on environ-

mental impact statements written for or about Illinois projects. Apart

from ensuring that such statements have been reviewed by the proper

agency or agencies, O.P.A. presently functions only as a coordinating

or sign-off agency.

Natural Resource Development Board

Created by the 75th Illinois General Assembly, the Natural Resource

Development Board serves as an interagency coordinating and review body

focusing on environmental standards in Illinois. The membership of this

board is comprised of representatives of those executive agencies which

administer programs that in some fashion affect or deal with the Illinois

environment. The agencies currently represented are: the Illinois De-

partment of Agriculture; the Illinois Department of Business and Economic
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Development; the Illinois Department of Conservation; the Illinois Envi-

ronmental Protection Agency; the Illinois Institute for Environmental

Quality; the Illinois Department of Mines and Minerals; the Illinois

Pollution Control Board; the Illinois Department of Public Health; the

Illinois Department of Public Works and Buildings; and the Illinois

Department of Registration and Education.

The Chairman of the Natural Resource Development Board is appointed

by the Governor and at this writing the position is vacant. The Chief

of the Division of Water and Natural Resources in the Illinois Depart-

ment of Business and Economic Development is designated Technical Sec-

retary of this Board, and the staff of that division supplies staff ser-

vices to the Board.

By Illinois Statute the Natural Resource Development Board is charged
with the following responsibilities:

-Preparing a biennial assessment of the adequacy of water sup-

plies to meet State needs

-Recommending appropriate legislation, policies and programs

to the Illinois Governor and General Assembly to ensure that

State water needs are met

-Preparing and distributing pamphlets, films, reports, etc.,

concerning existing conditions affecting water and related

land resources in Illinois

-Examining all proposed Federal and State legislation affecting

water and related land resources in Illinois, and advising the

Governor concerning such legislation

-Formulating and implementing policies, plans and procedures

to effect maximum coordination and cooperation between all

State agencies in the planning, development and management

of water and related land resources

-Determining areas within the State where programs to develop

and/or preserve water and related land resources are needed,

and examining those programs already in process

-Reviewing and establishing priorities for all proposed State

water resource projects and submitting recommendations thereon
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to the Governor

-Representing Illinois in matters concerning any Federal multi-

purpose project that deals with the State's water resources

and related land areas

-Administering programs of financial and technical assistance

to local governments for water resources planning and develop-

ment

-Establishing, supervising and supporting regional water resource

management commissions to plan for the development and manage-

ment of regional water resources

The Natural Resources Development Board is also required to provide

assistance and cooperation to any agency in Illinois concerned with en-

vironmental issues.

The Projects Task Force subcommittee of the Natural Resource Develop-

ment Board is at the center of the EIS review process. Composed of ap-

pointed technical staff from each of the departments represented on the

Board, it directly reviews all Federal and State environmental impact

statements which are deemed important and relevant. In addition, the

Projects Task Force reviews Federal and State multi-purpose water or

related land projects for Illinois and reports its findings to the Nat-

ural Resource Development Board. It also reviews Federal A-95 programs,

and suggests revisions to the State water plan. The work, staff and

records of the Projects Task Force are administered by the Division of
Water and Natural Resources in the Department of Business and Economics.

Illinois Department of Agriculture

The Department of Agriculture is involved in all food-stuff re-

lated activities in Illinois. Information and assistance is available

in these areas: Feeds, Fertilizers and Standards; Grain Inspection; Mar-

kets; Meat, Poultry and Livestock; Food Processing Industries; Soil and

Water Conservation; and Agricultural Statistics. Anyone dealing with these

areas and seeking assistance should direct their inquiries to either:
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Ill. Dept. of Agriculture
Junior Livestock Bldg.

L= State Fairgrounds
Springfield, Illinois 62706

or

Ill. Dept. of Agriculture
300 West Washington
"Chicago, Illinois 60606

Imw This department has not yet written any environmental impact state-

ments, nor are any on file there. It is a member of the Natural Resource

_ Development Board and the Projects Task Force and is therefore involved,

through its Division of Soil and Water Conservation, in the review of

6w EIS.

Illinois Department of Business and Economic Development

This department is concerned with Industrial Development, Community

Development, Tourism, and Water Resources. Inquiries about these func-

6- tions should be addressed to either:

222 South College Street
Springfield, Illinois 62706

or
30 North LaSalle Street
Room 808
Chicago, Ill. 60602

In addition, it plays an important role in the EIS review process

in Illinois through its Division of Water and Natural Resources. This

latter unit is charged with supplying the staff, keeping the records,

6 and coordinating the work of the Natural Resource Development Board and

its adjunct, the Projects Task Force. Copies of those environmental

60* impact statements which the Projects Task Force has reviewed, as well

as review comments, are on file in its offices. This is probably the

most comprehensive and accessible collection of materials on environ-

mental impact statements to be found in Illinois.

Illinois Department of Conservation

The Illinois Department of Conservation supervises programs dealing

with Engineering, Fisheries, Forestry, Game, Surface-Mined Land Reclamation,



180

Parks and Memorials, Planning and Education. Through its affiliate, the

Illinois Archeological Survey, all EIS are reviewed to ensure that arch-

eological sites in Illinois either go undisturbed by a proposed project,

or are investigated prior to construction of the project. Inquiries

should be directed to:

Illinois Dept. of Conservation
102 State Office Bldg.
Springfield, Ill. 62706

or
State of Illinois Bldg.
Chicago, Illinois 60601

This department does not write environmental impact statements,

nor are any kept on file with this department. It is, however, a mem-

ber and participant in both the Natural Resource Board and the Projects

Task Force.

Illinois Environmental Protection Agency (EPA)

As a member of the Natural Resource Development Board and the Pro-

jects Task Force, the Illinois Environmental Protection Agency is a

component of the state EIS review process. In addition, this agency

has been empowered by the Illinois General Assembly to investigate

cases where it is suspected that water, air, noise and land quality

standards are being violated. Information about state environmental

quality standards, including those of the Illinois Pollution Control

Board, can be obtained here. Copies of certain environmental impact

statements are also on file in this agency. Inquiries should be directed

to:

Air Pollution Control Bureau
E. Randolph and the Lake
Chicago, Illinois 60602

or
Water Pollution Control Bureau
2121 W. Taylor
Chicago, Illinois 60602

There are also EPA offices in Rockford, Aurora, Collinsville, Peoria,

Champaign and Marion.
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Illinois Institute for Environmental Quality (IIEQ)

The Illinois Institute for Environmental Quality has been estab-

lished to conduct and contract research in any area concerning the en-

vironment. Initiative for such research may come from within the IIEQ

itself, or upon request by the Illinois EPA, Pollution Control Board,

or other state agencies. Library and information materials are also

available through the IIEQ. Inquiries should be directed to:

Illinois Institute for Environmental Quality
309 West Washington Street
Chicago, Illinois 60602

The IIEQ is involved in the environmental impact statement review

process through its membership on the Natural Resource Development

Board and the Projects Task Force.

Illinois Department of Mines and Minerals

This department oversees the operations of the extractive and min-

eral processing industries in Illinois. Since the state's mineral wealth

is chiefly in fossil fuel, it has special expertise in matters concern-

ing coal and oil. Information can be obtained by writing:

- Ill. Dept. of Mines & Minerals
112 State Office Building
Springfield, Illinois 62706

This department is also involved in the EIS review process by vir-

tue of its membership in the Natural Resource Development Board and

the Projects Task Force.

Illinois Pollution Control Board (PCB)

The Pollution Control Board sets, administers and enforces environ-

mental quality standards. Copies of existing environmental quality

standards can be obtained from the Illinois EPA. This agency also

holds membership on the Natural Resource Development Board and the

- Projects Task Force.

Illinois Department of Public Health

This department's concerns in environmentally related areas include:
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Health Administration, Public Health, Disease Control, Environmental

Health, Food and Drugs, General Sanitation, Laboratory Sanitation, Milk

Control, and Radiological Health. Information can be obtained from:

Illinois Dept. of Public Health

535 West Jefferson Street
Springfield, Illinois 62706

or
State of Illinois Bldg. 13
Chicago, Illinois 60601

This department is also represented on the Natural Resource Develop-

ment Board and the Projects Task Force.

Illinois Department of Public Works and Buildings

This department not only participates in reviewing environmental

impact statements as a member of the Natural Resources Development Board

and the Projects Task Force, but also is actively involved in preparing

them. Two of its divisions, Highways and Waterways, are required by

federal law to develop EIS for projects they undertake. These divisions

can either do the work themselves or contract it out.

The Division of Highways, by far the most active unit, maintains

a file of EIS which it has produced. Federal environmental require-

ments, land use information, and related materials are available through

this department.

Assistance and information can be obtained from:

Ill. Dept. of Public Works & Bldgs.
2300 South 31st Street
Springfield, Illinois 62706

Illinois Department of Registration and Education

Among its major tasks this department licenses Architects, Land

Surveyors, Engineers, Real Estate Agents, Sanitarians, Tree Experts,

and Water Well Contractors. Through its component agencies, the Geo-

logical Survey, the Natural History Survey, and the Water Survey, this

department is also actively involved in environmental activities. This

agency is a member of both the Natural Resource Development Board and

the Projects Task Force. General information can be obtained from:
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628 East Adams Street
Springfield, Illinois 61101

STATE SURVEYS

Illinois State Geological Survey

The Illinois State Geological Survey is the agency of State govern-

ment responsible for supplying information and conducting research on

Illinois' topography, rock types, minerals, and surficial deposits. It

is under the direction of the Board of Natural Resources and Conservation

in the Illinois Department of Registration and Education.

This agency carries on a wide-ranging research program:, including

studies in such areas as Environmental Geology, Groundwater' Geology,

Engineering Geology, Topographic Mapping, Mineral Resources, Mineral

Production, and Industrial Minerals, as well as general research on

Illinois geology. In addition, the Geological Survey has an information

service, an educational extension office, and a publications service.

Publications, available to the public free of charge, include: Bulletins,

Circulars, Illinois Petroleum Reports, Industrial Mineral Notes, Mineral

Economic Briefs, Environmental Geology Notes, reprints of journal articles

by staff members, and miscellaneous materials. Lists of publications,

information, professional assistance, technological data, and U.S. Geo-

logical Survey Topographic maps for all Illinois quadrangles can be

obtained through:

Illinois State Geological Survey
Natural Resources Building
Urbana, Illinois 61801

AC 217/344-1481
or

115 South Washington Street
Naperville, Illinois 60504

Illinois Natural History Survey

The Illinois Natural History Survey is directly involved in the

study of wild animal and plant populations in Illinois. It provides

information services to farmers, homeowners, sportsmen, and industry.
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The Applied Botany and Plant Pathology Section studies, identifies,

and catalogs Illinois plants, maintains a watch for possible harmful

species, such as new varieties of weeds, monitors plant diseases, and

develops control measures. The Aquatic Biology Section conducts re-

search on methods of maintaining, protecting, and increasing popula-

tions of sport and commercial fisheries. The Economic Entomology Sec-

tion conducts research on insects whose presence may have a significant

economic impact, and on methods for controlling them. The Faunistic

Surveys and Insect Identification Section is concerned with the identi-

fication of suspected harmful animals and insects, the preparation of

scientific reports on various animal groupings, and the maintenance of

the State's research collections of animal specimens. The Wildlife

Research Section deals with the wild animal resources of Illinois,

in particular the study of the relationship between wildlife species

and their habitats.

Information on published research, information services, news

services, available films, and a list of Survey publications can be

obtained by writing:

Illinois Natural History Survey
Natural Resources Building
Urbana, Illinois 61801

AC 217/333-6880

Illinois State Water Survey

The Illinois State Water Survey has as its primary concern the

water resources of Illinois. Foremost in its research efforts are

identification of and planning for future water needs. Research and

service programs involve studies of ground and surface water resources,

water use and conservation, development of water supplies, and the meteor-

ologic factors affecting water resources.

The H'drology Section deals with surface runoff, groundwater, evap-

oration, and sedimentation. The Chemistry Section conducts research

in the physical, chemical, radiological, and biological quality of

waler resources. The Hydraulic Systems Section designs and tests

devices for controlling water flow through spillways, and other problems
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in water flow. The Atmospheric Sciences Section studies cloud physics,

rainfall variations, severe storms, and other weather conditions which

affect water resources. The Water Quality Section works on projects

dealing with water pollution and disturbed water quality relationships.

r Additional information and listings of available publications may

be obtained by writing:

4 , Illinois State Water Survey
Box 232
Urbana, Illinois 61801

AC 217/333-.2210

46
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